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ADHESIVE NEWS 


“We cannot afford 
use any other 
adhesive than 


URAC 185 


says MARK PRICE, president 
Desk Tops Inc., Cleveland, Ohio 


Claiming the market for school desk tops east 
the Mississippi, Desk Tops Inc. cannot afford faulty glue 
line its laminated tops. 


Mr. Price says, delamination caused faulty glue 
line unheard this company. Our customers 
guarantee our tops against this failure. Consequently, 
believe must continue use 
served well.” 


185, which has 


185 makes one the strongest possible joints between 
the hardwood plywood cores and rich melamine sur- 
faces. both gap-filling and and 
moisture resistant that tests have shown wood deteriorate 
before the bond. Moisture resistance particularly 
cafeteria table tops, for eliminates the risk edge 
delamination starting from wet spills washing. 


185 easy work with, setting room tempera- 
ture under low pressure, and can also used with strip 
heating. the ideal adhesive for assembly gluing fur- 
niture, sports goods, millwork, joint assemblies, bonding 
decorative laminates and lumber core bonding. For details. 
please write 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 
32-B Rockefeller Plaza, New York 20, 


Canada: North American Cyanamid Limited, Toronto and 
Montreal 
Offices in: Boston Charlotte Chicago Cincinnati Cleveland 
St. Seattle 


Plastic desk tops are here stay—about all school 
sold last year plastic.” Big plastic tops for esks 
and tables Desk Tops Inc., which accepts substitutes for 
185 Resin Adhesive the bonding agent. 
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Abitibi chooses Washington press 
enter particle board field 


Washington hot presses for 


Each Washington press for forming hardboard, flake board 
are use order the following: particle board engineered meet the complex requirements 
POWER PAPER CO. the particular installation. Platen size, number platens, size 
Sturgeon Falls, Ontario, Canada 
AMERICAN PARBOARD CORP. opening, range temperatures and pressures, and automatic cycle 
FOREST PRODUCTS INC. timing are designed individual specifications deliver the 
Wilmington, North Carolina 
COLUMBIA HARDBORD CO. Everett, Wash. performance wanted each instance. 
GEORGIA-PACIFIC CORP. Coos Bay, Ore. 
GRAY PRODUCTS COMPANY Waverly, Va. Many plant and consulting engineers are specifying Wash- 
Natchez, Mississippi ington-built equipment for complete board production lines. They 
MASONITE CORP. OF AUSTRALIA LTD. 
Eildon, Australia know they can rely Washington hot presses, loaders and injec- 
POINSETT LUMBER & MANUFACTURING CO. 
Pickens, South Carolina tors, ejectors and unloaders for efficient operation, uniform board 
POPE & TALBOT INC. Oakridge, Oregon 
TIMBER ENGINEERING COMPANY INC. quality and high production. 
Washington, D. C. ; 


HOT PLATE PRESSES AUTOMATIC PRESS LOADERS AND COMPLETE DRY PROCESS FORMING EQUIPMENT AND SPECIAL 


WASHINGTON IRON WORKS, 1500 Sixth Ave. South, Seattle Washington 


would like further Name 
WASHINGTON tion without obligation, 
IRON WORKS Washington hot presses and 
board, particle board 
board production, 


This 15-opening, 724-ton Washington hot press 


For years and years Extra Service BUSS CABINET SURFACERS 
NOW 


HARD CHROME- 
PLATED 
SECTIONAL ROLLS 
AND SECTIONAL 
CHIPBREAKERS 


PRESSURE BARS, CENTER TABLES AND 
LOWER CYLINDER TABLES. 


SECTIONAL 
CHIPBREAKER 


SECTIONAL ROLL 


Among the dozens features that make BUSS far the best buy cabinet surfacers 
the many extra years trouble-free service built into them. Typical this the hard 
chrome plating sectional rolls and sectional chipbreakers standard) addition 
chrome plated center tables, pressure bars and lower cylinder tables. Now, all the 

working contact surfaces that take the brunt wear have protective plating which, 
next diamonds, the hardest thing the world. That means many, many years extra 
service, extra returns your investment. And when comes production nothing 
surpasses BUSS. any means buy planer without first getting the complete facts 


2 
BUSS. Write for bulletins consult your requirements. 


ase 


THERE’S BUSS PLANER EXACTLY SUIT YOUR NEEDS 


MODELS No. Single Surface, Ne.44 Single Surface, Double Sur- Heavy 
medium sized planer for roll planer for first face, roll planer for Double Surfacer for planing hardwood and other 
SIZES first cutting and finishing cutting and finishing work. first cutting and finish- planing rough lumber. very thin materials. 
work. No. roll. ing work. 
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Laminated Construction Timbers 


BONDED BETTER 
with 


Spreading and lay-up scene the construction 
Commack arena arches. 


Photograph courtesy Unit Structures, Peshtigo, Wisconsin. 


Laminated structural timbers are receiving increasingly wide 
use many kinds building construction—schools, gym- 
nasiums, public arenas and others. The laminated construction 
these basic building supports makes them readily adaptable 
requirements size and shape. Furthermore, with their use, 
the difficult problem finding single piece timbers large 
enough meet specifications completely eliminated. 


Because PENACOLITE adhesives’ waterproof qualities and 
great bonding strength, they are specified for many important 
construction jobs. Bonds made with these specially formulated 
adhesives resist the shrinking and swelling wood, and are un- 
affected atmospheric humidity and temperature extremes. 
PENACOLITE adhesives set, even room temperature, into bonds 
strong the woods they join. They are quickly applied and 
will not weaken with age long exposure. 


Investigate PENACOLITE Resorcinol Adhesives sending for 


our free, illustrated bookl ibi 
PENACOLITE-laminated arches like these are erected their many advantages 
rapidly and economically. Moreover, the natural beauty and great variety applications. Koppers Company, Inc., 


wood preserved the basic construction. Twelve 
these giant arches were erected for the Commack, 
Long Island arena last summer. 


Dept. FPJ-27, Chemical Division, Pittsburgh 19, Pennsylvania. 
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because this chipboard compregnation operates fully 


once the work-cycle has been set. 


The first commercially chipboard has been fabricated 


Siempelkamp presses. 


Today, Siempelkamp builds completely designed plants for fabrica- 
methods. 


Krefeld, West Germany 


| 
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National Homes tremen- 
dously successful the use 
mass-produced parts for home build- 

ing. This calls for extreme accuracy 


all times. Each and every piece must 
mate exactly the assembly line. Costly 
ated. For example: National Homes’ Lafayette, 
Ind. plant uses two Greenlee No. 545 Double-End 
Tenoners cut and bore thousands upon thousands 
ceiling joists, actually six carloads hour shift. 
comfortable lead always maintained the plant’s 
perfectly-timed production schedule. Similar installa- 
tions are operation their Tyler, Texas and 
Horseheads, plants. Let tell you more about 

the remarkably accurate Greenlee No. 545 Double-End 

Tenoner. Write today. 


GREENLEE 


BROS. CO. ROCKFORD, ILL. 


DECEMBER, 


ENONERS 
™~, 
Put Profit Your Woodworking With Greenlee Machines 
1762 TWENTY-FIRST AVE 


BLACK BROTHERS 


MIXERS 


FOR POWDERED LIQUID ADHESIVES 


The Black Brothers stationary cold glue mixers are made 
full range capacities from 500 gallons. They 

are the result expert engineering combined with years 

practical experience glue equipment manufacturing. 
Their many special features include: (1) Sifter for glue 
powder (2) Double agitators which give beating 
action resulting the smoothest possible mixture 
the least possible time (3) Pressure lubrication (4) Cut 
steel and lapped (5) Large quick- 
acting valve bottom. For full information write today 
for Bulletin 11-I. 


TWO-WAY AGITATION 


the right partial view gallon cold 
glue mixer arranged with variable speed drive 
and water jacket. The covers have been re- 
moved showing accessibility for cleaning, and 
also the double agitator arrangement. Note the 
thick double walled tank permitting free cir- 
culation water for cooling the glue batch. 


PORTABLE MOTOR DRIVEN GLUE MIXER 


The Black Brothers portable motor driven cold glue mixer 
exclusive Black Brothers features such glue powder 
sifter, two-way agitation, and specially flat paddles 
give beating action the agitator. addition this con- 
venient, portable mixer has hinged arm that may swung 
allow the pail inserted removed. This mixer 
also being used extensively the mixing catalysts and 
hardeners. Write for Supplement Bulletin 


THE BLACK BROTHERS CO., INC. 
MENDOTA ILLINOIS 
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Take Your Choice 
Any ONE the 
Books Above, 


Selected Papers 
Any Wood Subject 
Interest You! 


YOU JOIN FPRS for 

calendar year 1958 new 
member, you will receive extra 
bonus addition the regular 
Society benefits. 

You will also get our 32-page 
9-year Index (1947-55) and 
wood subjects specific interest 
you your job. 

Why not join TODAY! FPRS 
membership for $15 per year will 
give you— 

The Monthly FOREST 
PRODUCTS JOURNAL. 

Attendance FPRS meet- 
ings from coast coast. 


Personalized service your 
technical questions through FPRS 
executive office. 


Contacts with wood experts. 


Employment service. 
Pride 
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CHOICE WOOD TEC 


THE EXECUTIVE BOARD: 
hereby make application for 
Supporting Membership ($100) 
Voting Membership ($15) 
Associate Membership ($15) 
Note: $15 $100 member- 


ship, $11.25 paid for one 
year subscription the FOREST 


OMPANY NAME 


ADDRESS 


1948 Proceedings, 500 pages 
Vol. 1949 Proceedings, 607 pages 
Vol. 1950 Proceedings, 506 pages 
1951 Proceedings, 400 pages 


Hardboard 


Testing & Evaluating 
Ching 


HNOLOGY BOOKLET: 


ANNUAL PROCEEDINGS—1947 THRU 1951 


APPLICATION FOR MEMBERSHIP 


FOREST PRODUCTS RESEARCH SOCIETY 195: 


ADDRESS THE EXECUTIVE SECRETARY 
POST OFFICE BOX 2010 UNIVERSITY STATION MADISON WISCONSIN 


(DATE) 


the Forest Products Research Society, 
including regular publications the Society. 
CHECK ONE (Qualifications 

defined reverse this sheet) 


(SIGNATURE) 


Please provide the following information. The Executive Board cannot act 
incomplete applications. 


(STATE PROVINCE) 


Please enclose check money order for dues made out 
RESEARCH SOCIETY 


OTE: Please Check Which Issue You Want FREE for Joining Now: 
1947 Proceedings, 344 pages 


Wood Technology Series 
No. Particle Board, 
No. Wood Waste Utilizati 


DECEMBER, 19° 


SPECIAL OFFER NON-MEMBERS FPRS 
PRODUCTS JOURNAL. 
(STREET) 


amine. 


Using 100-J (2/0) Garnet cloth belt with stationary 
nose block sander cut down serpentine drawer fronts. 


a 


New method speeds production and eliminates 
rotary marks serpentine drawer fronts 


combination contour block and fast cutting Behr-Manning abrasive belt 


increased production 25%. This another example where extensive research and 
improved manufacturing techniques save time and material. you have production 


finishing problem, just phone the nearest Behr-Manning office for date. 


There are “Abrasive Tech” Methods Rooms well-equipped with the latest 
equipment all manufacturers (Behr-Manning does not make sell machines) located at: 
Atlanta, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Rapids, High Point, 
Los Angeles, Teterboro, Camden, San Francisco, Seattle, St. Louis, and 
Brantford Canada. Main office and plant: Troy, For Export: 
Norton Behr-Manning Overseas Inc., Troy, U.S.A. 


BEHR-MANNING 


TROY, 
: A DIVISION OF NORTON COMPANY ABRASIVES 


PRODUCTS: Coated Abrasives Sharpening Stones Pressure-Sensitive Tapes 
TON PRODUCTS: Abrasives Grinding Wheels Grinding Machines Refractories 
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NOW! COMPLETE YOUR FPRS 


RANKLY, over-stocked with early 

issues the valuable Annual Proceed- 
ings the Society, and can make 
limited number copies 
greatly reduced prices. 


The volumes represent the choice papers 
presented each year the National Meet- 
ing. Order one book, complete set. 


These volumes will sent 
paid extra charge regardless 
where you are located North America 
overseas. 


PARTIAL CONTENTS THESE VOLUMES DESCRIBED BELOW: 


SONING. papers, 344 pp. 


1—UTILIZATION, ENGINEERING, PRESERVATION, SEA- 


Articles cover: whole wood fiber manufacture; lignin chemistry; processing 
pine gum; paper and plastic overlays for veneer and plywood: integrated 
utilization; trends logging; pulpwood logging developments eastern 
Canda; building codes postwar wood construction; engineering prob- 
lems prefabricated homes; postwar packaging field; functional furniture; 
postwar woodworking glues; metal wood bonding; high frequency 
woodworking; wood finishing; the use car treated lumber; fence posts; 
untapped tor the wood preserver; acid-proofing wood; the 
artificial seasoning wood vapor organic chemicals; kiln design; 
tungsten carbide developments; and tight cooperage plywood. Regular 
price $6.00 Now $2.50 


FIBER PRODUCTS, BARKING, FINISHES, 
MACHINERY, HEATING. papers, 500 pp. 


Articles cover: economics wood-waste utilization; losses Redwood 
logging; small log gang sawmill; utilization low-grade hardwood lum- 
ber; wood-distillation industry; sawdust carbonization; animal feeds from 
wood residue; small wood briquetting machine; special machines for util- 
ization waste slabs for glued core stock; interior trim from wood waste; 
wood-fiber production with revolving disk mills; effect some manufactur- 
ing variables the properties fioerboard prepared from milled Douglas- 
Fir; small hydraulic log barker; mechanical methods bark removal; 
studies the chemical composition bark and its utilization fo1 structural 
finishes resistant alcohols and acids; low-bake synthetic finishes; simple 
testing methods for finishers; planning floor space for woodworking equip- 
ment; and practice for tungsten 
Regular price $8.00 Now $2.50 


1949—Vol. MATERIAL, FURNITURE, PLYWOOD, UTILIZA- 
TION, GLUES, SEASONING. papers, 607 pp. 


Articles cover: more wood per acre; integrated wood utilization Crossett; 
harvesting sawlogs; portable wood chippers; wood from veneer waste; 
small permanent-type sawmills forest utilization; 
dling the Lake States; tropical wood research for the furniture indus- 
try; effect plywood glue lines the accuracy 
cations; No, common Northern hardwood lumber for 
sing into cut stock assembly 
material manufacture; supplementing wood with 
furniture manufacturing; extending hot press urea resin with wheat and 
rye flour; furniture finishes; lumber core panels; rotary veneer cutting; 
molding plywood; insert-point circular headsaws; ills besetting the furni- 
ture industry; utilization Redwood bark; utilization sulfite 
liquor concrete; semichemical pulping; dry-formed boards bonded with 
resins; wood, plywood compreg-resin-treated 
wood; wood preservatives; wood boring beetles; ignition temperatures of 
wood, untreated sound wood, and untreated decayed wood; 
wood waste disposal and air pollution control the Los Angeles area; 
pulp mill pollution; chemical composition Ponderosa and Sugar Pine 
barks; lumber recovery from Douglas Fir logs in British Columbia; resin 
adhesives; development working stresses for stress-grade lumber; design 
and performance laminated wood trusses; glued laminated wood; glued 
laminated Wej-weld frames; radio frequency heating. Regular price $8.00 
Now 
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1950—Vol. CONTAINERS, QUALITY CONTROL, PLY- 
WOOD. papers, 506 pp. 


Articles cover: quality second growth Douglas Fir; grading problem 
quality control and the improved seasoning processes the Redwood indu 
try; saw teeth action; lumber research meet modern competitio: 
hardwood log grading; recent developments 
method utilizing and fabricating waste lumber; tests strapped 
lightweight lettuce crates; recent developments containers; 
fibrous raw materials; utilization low-grade hardwoods 
relation between wood and pulp properties; power vs. hand falling and 
bucking logging operations; handling pulpwood; quality 
sawmill operations; hardwood plywood quality control; quality control 
furniture production; defect detection equipment; non-destructive testing. 
Regular price $8.00 Now $2.50 


1951—Vol. MACHINING, PRESERVATION, UTILIZATION, 
GLUES, KILN CRYING. papers, 400 pp. 


Articles cover: circular sawmills the Tennessee Valley region; quality 
control lumber manufacture; gangsaws the manufacture southern 
pine lumber; tropical hardwood production; logging and military equip- 
ment availability; defense and the availability woodworking 
the importance wood the mobilization program; mobilization require- 
ments for technical men in the woodworking industry; lumber conservation 
military procurement and container design; military requirements fo: 
wood packaging; wood requirements for specialized military uses; 
place small business the military procurement program; marine lam 
inating; selecting White Oak for bending lumber; machinability studies 
carbide cutting tools the wood industry; carbides; fire retardant 
lumber; wood preservation with particular reference creosote; what 

furniture industry expects from college-trained men; the scope and obje 
tives college training; graduate training forest products technolog 

Regular price $10.00 Now $2.50 


To: Forest Products Research Society 
Box 2010, University Station 
Yes! Send The Foliowing Annual Proceedings Books: 

{ 1950 Vol. IV Set $2.50 } 
( 
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the past years the number high school 
graduates has increased almost 100%, outpacing 
population growth about 35%. This new labor 
force expects the satisfactions which with better 
education, better training and broader knowledge. 
They desire work that challenge their newly 
acquired skills and improved abilities. 


These workers are more selective choosing 
their place employment. They have decided 
tendency gravitate plants that are equipped 
with modern, efficient machines plants where 
modern equipment has been installed minimize 


physical effort and require greater skills. 


Put profit your 
woodworking with 
MODERN MACHINES 


PRODUCTS JOURNAL 


The progressive companies W.M.M.A. are offer- 
ing many modern precision machines designed 
produce superior products and attract superior 
workers. Write for complete details. Send this 


coupon today. 


1900 


Please send 
the following 


fur 
ther information, 


Name 


Company 


Address 


City 


State 


WOODWORKING MACHINERY MANUFACTURERS ASSOCIATION 
1900 Arch Street, Philadelphia, Pennsylvania 
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STOWELL 


Filer Stowell Built-in Features 
Mean More Profit You 


band mill has ever been built with sensi- 
tive strain, simplicity operation, rugged 
construction and ease control Filer 
Stowell. You may pay less, but you cannot 
get the gratifying years service that you get 
with Filer Stowell. 


Give opportunity prove that these 
profit-producing features are built into every 
Filer Stowell band mill. Write for Bulletin 
300, have our representative call. 


Sizes: 6-foot, 7-foot, 8-foot, 9-foot and 
10-foot Single Cutting, Double Cutting, 
and Variations Column Height 


FILER STOWELL 


Since 
MILWAUKEE 


WISCONSIN 


largest builders heavy-duty sawmill 


DECEMBER, 1957 
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Volume 


Building 


DECEMBER, 1957 


Contract Signed, 


Number 


Fund Exceeds $37,000 


Material Donations Being 
Coordinated Heyer 


The building contract for the FPRS 
Executive Building was expected 
let mid-December, contractor 
Leo Jenness, Madison, Wis. The 
contract calls for ground breaking 
December, weather permitting. Accord- 
ing the building schedule, excava- 
tion and concrete foundations should 
completed the first the year. 

Three sets laminated beams and 
donated Unit Structures and 
two sets contributed Rilco Lami- 
nated Products, Inc., are production 
and are expected the building site 
about Feb. 1958. 

Selection other building materials 
now underway. Materials are being 
accepted the basis priority 
contribution. Construction under the 


Site the future home office the Forest Products Research Society 
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supervision Otto Heyer, architect, 
Forest Products Laboratory. 

Estimated building fund totals 
date are $37,686.86. you your 
company have not yet contributed, you 
may wish use the coupon the 
right. 

Cash contributions since the last re- 
port the membership the August 
are listed the preceding 
page. Pledges are listed the right. 


Technical Sessions Scheduled 
Nat’l Meeting Committee 

Fifteen technical sessions have been 
scheduled for the 1958 National Meet- 
ing, June 1958, Madison, 
Wis., according Hiller, general 
chairman the meeting committee. 

keynote session has been added 
this year’s agenda, which the 
inter-relatedness industry, govern- 
ment, and education will the main 
topic. 

Wood Composition Board and 
Wood Machining, Sessions and 
respectively, have been scheduled for 
Monday morning, June 23. The after- 
noon has been set aside for the Key- 
note session (IIT). Veneer Plywood 
(IV), Wood Preservation (V), and 
(VI), will held 
Tuesday morning June 24, with Log- 
ging, Glues Gluing 
and Quality Control designated 
for the afternoon. 

Wednesday morning, June 25, has 
been set aside for Division Business 
Meetings, with Wood Composition 
Board (X), Wood Drying (XI), 
Wood Finishing and Chemical 
Utilization—General (XIII), 
afternoon. Thursday morning, June 
26, will devoted Lumber Manu- 
facturing and Chemical Utili- 
zation—Lignin (XV). 


Mid-West Section Adds 
$1,275 Building Fund 


Wood Home Construction was 
the theme the Mid-West Section 
Meeting, Nov. 14—15, Milwaukee, 
Wis. the official luncheon, Nov. 
14, Allegretti, behalf the 
Section, presented President Kaufert 
with $275 contributions resulting 
from Mid-West solicitation. 
ness action, the Section voted do- 
nate $1,000 the Building Fund. The 
Section had previously donated total 
$1500 the fund. 

Officers for the coming year are 
Dwight Bensend, State Col- 
lege, chairman; William Kluender, 
chairman; Harvey Gill, 
Adams Collicr Co., secretary; Rob- 
National Casein 
Co., treasurer; and Hugh Welch, 
lowa Walnut Co., mem- 
bership chairman 
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CONTRIBUTION PLEDGE CARD 


hereby (contribute) (pledge) support the proposed FPRS 
Executive Office Building erected early possible, con- 
sistent with conservative business practice, Madison, Wisconsin. 


(Check here for Contribution and 
enclose check money order) 


(Check here for Pledge. will invoice you for 
the amount pledge during year 1958) 


Pledges Since August 1957 


Androc Chemical Co. 
Baugh Bros. Co. 

Clairmont 

Deckert 

Fitzpatrick Lumber Co. 
Eric Gourdeau 

Kalmich 

Knox Corp. 

The Koppers Co. 

Lillyblad 


Miller 


Trustees are Allegretti, Mason- 
ite Corp.; Gustave Barshefsky, Elmen- 
dorf Research, Inc.; Fitzpatrick, 
Fitzpatrick Lumber Co.; Jack 
Koellish, Wood and Wood Products; 
Walter Noble, Decar Plastic Corp.; 
and Charles Walters, Illinois Agric. 
Exp. Sta. 

Topic the first technical session 
was Composition Board Home Con- 
struction, with Bensend 
moderator. Tom Swearingen, Mason- 
ite Corp., spoke Potentials 
Hardboard Prefabrication.” 
pointed out that the last years 
there has been less progress farm 
building than any other phase 
Building was the subject pa- 
per Wayne Lewis, U.S. F.P.L. 

Homes, Inc., took place the first af- 
ternoon the meeting. The par- 
ticipants were shown the production 
house sections. Fabrication nailed 
glued roof trusses was inspected and 
four models Harnischfeger Homes 
were also shown. 

The second technical session, mod- 
erated Otto Heyer, Forest 
Products was the topic 
Glued Wood Products Home Con- 
struction. Stanley Suddarth, Purdue 
University, spoke “Glue Struc- 
tural “Plywood Home 
Construction” was the topic pa- 
pec William Roddis, Roddis Ply- 
wood Corp., and was presented the 
absence Leonard Ropella, 


Calixto Mabesa 
John McGinn 


Morgan Lumber Sales 
Osgood Munger 
Harold Oehlerich 
Potlatch Forests, Inc. 
Protexol Corp. 
Cornelius Reckers 
James Richolson 


Roberts 

Robert Sand 
Russell Stensrud 
Tegge 

Warren Thompson 
Ben Turner 
Clarence Van Epps 
The Wel-Den Co. 

Woodruff 


the same firm. Lincoln, con 
sultant with Continental Can Co., 

The last session the meeting, 
panel discussion The Application 
Wood Prefabrication, was mod- 
erated John Normile, Building Edi- 
tor, Better Homes Gardens. 
members included: Jones, Smal! 
Homes Council; Clarence Thompson, 
Lumber Dealers Research Council 
and Williard Worth, Nationa! 
Homes Co. 

the business meeting, Fitz 
patrick gave brief report the 
NLMA meeting Washington, with 
emphasis the promotion wood 
products. Speaker the official lunch 
eon was Kaufert, who 
progress the National 
Building. 


Preprints Northeast 
Meeting Papers Available 


Imported woods, modifying 
for use, and handling wood prod 
ucts are the subjects covered pre- 
prints papers delivered the re- 
cent fall Northeast Section meeting 
held New York City. Preprin 
copies that eight papers 
available per copy from Rich 
ard West, Northeast Section 
cations coordinator. Requests shoul 
addressed Mr. West, Head, For 
estry Dept., College Agriculture 
Rutgers University, New Bruns 
wick, 


DECEMBER, 


Wood Award Rules for 1958 Announced 


Annual Competition Launched 


Rules for the 1958 Wood Award 
have been announced. The com- 
open graduate students 
attendance for least one quarter 
semester any North American 
iniversity college between January 

1957, and April 30, 1958. The 
Awards are presented Wood and 
Wood Products magazine coopera- 
ion with the FPRS Industry-Education 
Division. 

Two cash awards and certificates 
vill given for papers based 
The first place winner will re- 
cive $350 and second place, $150, 
vith the awards presented the 
Twelfth National Meeting, June 
1958. The winner the first 
ward will invited present his 
aper the Madison meeting. 

Deadline for submission tentative 
April 15, 1958. The complete 
paper must submitted triplicate 
May 1958, the FPRS Execu- 
ive Secretary, Box 2010, University 
Madison Wisconsin. Judges 
vill announced later. 

First recipient the Wood Award 
was Poletika, who received 
1948 for his paper New 
Method Studying the Elastic Be- 
havior Wood.” Poletika was director 
research for the Timber Engineering 
Co. from recently re- 
signed this position become director 
research and development for Union 
Lumber Co. 

The 1957 first-place winner was 


Lab., who received the award for his 
paper “Mechanical Properties 
Red Oak Related which 
was based dissertation sub- 
Forestry Yale University. 
Relation Mechanical Properties 
Wood and Nosebar Pressure 
the Production was the 
title the second-place paper 
Charles McMillin, Ann Arbor, 
Mich. total entries, represent- 
ing seven coileges and universities, was 
entered the 1957 competition. 

The 1956 winners were Selwyn Fox, 
University Toronto, for his paper 
Investigation into the Effects 
Certain Variables Scarf-Jointed 
Timber and Norman 
Higgins, for his paper based studies 
Penn. State University Ef- 
fect Species the Relative 
Humidity-Equilibrium Moisture Con- 
tent 


Rocky Mountain Section 
Holds Successful Meeting 


Forty members and guests attended 
the meeting the recently formed 
Rocky Mountain Section, held Nov. 
the Cosmopolitan Hotel, Denver, 
Colo., according Mueller, 
secretary-treasurer the Section. 
his speech after the technical session 
FPRS President Kaufert complimented 
the section its fine start. 

Featured speaker the technical 
session the theme Waste Wood 
Utilization was George Marra, 


Washington State Institute Tech- 
nology, who discussed Board 
—Products and Mr. Marra 
traced the development the 
board from its origin Germany 
1940 the present day, and outlined 
processes and present trends the 
industry. 

Harry Troxell, Colorado State 
University, referred wood waste 
the emphasizing 
its importance economically and from 
the standpoint timber resources 
the face rapidly expanding popu- 
lation. Joy, Ace Box Co., gave 
illustrated talk his major 
products, the forms waste that re- 
sulted, and efforts minimize such 
losses. 

Electronic equipment for the rapid 
setting glue bonds was discussed 
Bader, Raybond Electronics, Inc., 
his speech entitled Edge 
Gluing and Finger Ray 
Armstrong, Hallack Howard Lum- 
ber Co., reviewed his personal expe- 
riences utilize vast volumes wood 
that went into the burners. de- 
scribed the success his firm de- 
veloping market for pulp chips. Cost 
and production aspects 
tion suitable chipping and handling 
equipment were outlined Mr. 
Armstrong. 

Fritze, Section vice chairman, 
program chairman. spring 
meeting was tentatively scheduled for 
May 1958. further business, the 
Section voted establish committee 
Research and Development. Prof. 
Troxell, request Section Chair- 
man Schumburg, agreed serve 
chairman the committee and ap- 
point group work with him. 


National Meeting Committee Organizes 


g 


The 1959 National Meeting Committee met for the first time October 
1957, the University Club, San Francisco, Calif., deal with 
details. Standing, r.: William Van Beckum, 
Stephenson, Victor Roth, James Rowney, Robert Kuhn, 
Field, and Byrne Manson. Seated are Fred Dickinson, Ray- Mrs. Peter Field, Miss Elizabeth Davenport, Mrs. Van 


Berry (Chairman), and Thomas Shelton. 


dinner given Berry, preceding the meeting, were, 
Stephenson, James Rowney, Berry, Fred Dickinson, Robert 
Kuhn, Victor Roth, Peter Field, William Van Beckum. Seated, r., 


Beckum, Mrs. Homer Stephenson, Mrs. Shelton, Mrs. Dickinson, 


Mrs. Roth, Mrs. Kuhn and Mrs. Berry. 
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Discussion Sessions Featured 
Ohio Valley Fall Meeting 


it” discussion sessions 
were featured the Ohio Valley Sec- 
tion Meeting, Oct. New 
bany, Ind. Held Thursday afternoon 
were two discussions, one Finishing, 
moderated Wilder, Louisville, 
Ky., and the second Packaging, 
moderated Carey, Louis- 
ville, Ky. 

Packaging $12 billion industry 
Carey said, and need new 
source material for the designing 
containers. During the discussion, 
was pointed out that, metropolitan 
department stores, up” after un- 
packing merchandise can amount 
per cent sales cost. 

John Lutz, Forest Products 
Laboratory, presented paper him- 
self and Dr. Fleischer 
Products from the Veneer 
mentioned aspen, southern pine, over- 
cup oak, and hickory possibilities 
for uses veneer and plywood. 
answer the question thin can 
veneer replied, within 
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Evening discussion speakers small tools. 


Practical Sessions Featured Ohio Valley Meeting 


range 1/200 inch. The 
trend, said, toward thinner natu- 
ral veneers smooth surfaces such 
are provided hardboard. Lutz con- 
cluded saying that Laboratory stud- 
ies indicate that the demand for sliced 
veneer going double the next 
years. 

The evening session was devoted 
discussion and display small tools 
and equipment. The tool manufacturers 
expressed the thought that general 
the woodworking industries are far be- 
hind metals and plastics mechaniza- 
tion and automation because the 
obsolescence equipment now use. 

Sanding was the topic discus- 
sion session held Friday morning and 
moderated Paul Hoffman, Jasper 
Novelty Furniture Co. The last discus- 
sion the meeting was Rough 
Mill Procedure with Telle, Smith 
Cabinet Co., moderator. 
tour the Smith Cabinet Co., Salem, 
Ind., wound the meeting. 

Sawdust and Chips Buffet was 
featured Thursday evening, Oct. 17, 
and noon Smorgasbord Luncheon 
was held Friday, October 18. 


Left right, Fenn, Sterling Durst, Habig, John Young, 
Wilson, and Henry Espel. 


vi 


New officers are: Paul Fenn, Tell 
Chair Co., chairman; Sterling 
Gamble Bros., vice chairman; and 
John Young, Altawood, secretary. 


Plant Tour Featured 
Northern California Meeting 


plant tour showing the 
processes used making various 
sonite products, from the dumping 
chip cars trucks until the 
product placed the 
was the highlight the 
California Section Meeting, 
25, Ukiah, Calif. Registration 
the meeting was members 
guests, the largest attendance for 
semi-annual meeting held 
Section. 

Speaker the evening meeting 
Dale Turner, Masonite Corp., 
spoke Production and Har 
dling the Materials going into 
Manufacture Masonite 

The Section scheduled annu 
spring meeting for May 1958, 
held Berkeley, Calif. Theme 
the meeting will bark utilization. 
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Sterling Durst discusses rough mill procedure. Carey, immediate foreground, leads discussion 
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Tours, Technical Sessions 
Draw Over 200 Registrants 
Pacific Northwest Meeting 


Edge and End Gluing 
the Pacific Northwest Sec- 
Meeting, attended more than 
‘00 members and guests, Oct. 
Multnomah Hotel, Portland, Ore., 

The Section voted make second 
contribution $500 the National 
Fund. other action, an- 
nual meeting held Corvallis, 
Jan. 20-21, 1958, was an- 
Membership chairman Earl 
McCarthy reported that present mem- 
bership stood 490. 

plant tour the Johns 
Co. commenced the official 
program and took participants from 
the log pond through the manufactur- 
ing processes the finished furniture. 

Guest speaker the banquet, Wal- 
lace Difford, spoke the topic 
Management Does Use 
search”. cited case where 225 
sizes sash and doors, which had 
been shipped many sizes ship- 
ping units, were reduced carton 
sizes research department. ad- 
dition applied research, said, 
need more research 
that the objective complete wood 
utilization can realized. 30-man 
Swedish Men’s Choir entertained ban- 
quet guests with folk songs. 


the Oct. technical session, 
McSwain, Timber Engineering 
Co., presented paper 
Economics and Related Properties 
End and Edge Joints Commonly 
which said that knew 
developments sight which 
promised provide satistactory butt- 
joints. discussed the details 
finger-joint design and stressed the 
need tor cutting methods get true 


The need for competitively ade- 
quate production was stressed Moe 
Cromeens, Tri-State Machine Co., 
his talk “Mechanics End- and 
Robert Gilbertson, 
The Bell Machine Co., described how 


the dialectric heating principle had 


been successfully used number 
applications, although was not 
ics End- and de- 
electronic gluing one our 
attempts complete automation 
‘hat has paid off. 

Research that led successful 
butt-joints particle board 

feet was described talk 
Edge Gluing Particle 
Lewis, Weyerhaeuser Timber Co. 


Estep, American Marietta Co., 
read paper “Summary Ad- 
hesives for Edge and End 
which discussed both interior and 
exterior glues. Greeley, Coast 
Mills, Weyerhaeuser Sales Co., spoke 
End and Edge Glued 
and stated that mills have 
good control over thickness, poorer 
control over widths, and poorest con- 
trol over length. criticized the 
present practice that forces buyer 
accept percentage shorts against 
his desire, and suggested that edge 
and end gluing made feasible 
supply the customer with exactly what 
wanted length and widths. The 
biggest market potential, said, lay 
making wide widths and long 
lengths clear lumper quality 
that would meet demands better than 
currently available lumber. 

McKean, Potlatch Forest 
Inc., read paper and 
Smith, the same organiza- 
tion, which described research 
that developed process for 
and discussed the technical and mar- 
keting problems that had been over- 
come. his speech Continu- 
ous Jointing Plywood 
Lumber Co., discussed uses for ply- 
wood panels 150 feet lengtn. 

The last feature the program was 
Portiand, Ore., where visitors were 
shown operating display ma- 
chinery. Salesmen and engineers were 
hand explain the operation 
the machines. 


Co-chairmen for local arrangements 
were Conklin, Cascaaes Ply- 
wood Corp., and Elmer Matson, Pa- 
cific Forest and Range Ex- 
periment Sta. Publicity was 
Growney, Industrial Develop- 
ment Engineer for Pacific Power and 
Light Co., and Mrs. Hazel Conklin 
arranged the ladies program. Section 
chairman Syme arrangements 
for technical session speakers. 


Borden Lab Opened South 


technical service laboratory has 
the Resins and Chemical Dept. the 
Borden 
sion. designed provide south- 
ern customers with service gluing 
problems. The laboratory will conduct 
continuing tests plywood, particle 
board, and adhesive performance 
specific construction applications. 
will also evaluate new products and 
participate the development spe- 


PRODUCTS JOURNAL 


Men Contributing Time and 
Efforts for Furtherance the 
Society and Wood Industry 


Otto Heyer— 
Supervising Archi- 
tect for the FPRS 
Executive Office 
Building, Otto Heyer 
has been consultant 
and given freely his 
advice since inception 
the building pro- 
gram the spring 
1954. principal 
job the months ahead when con- 
struction under way. 

One the knotty problems will deal 
with the coordinating materials they 
arrive from various donors. Otto reports 
that, according the construction sched- 
ule, the building should completed 
time for presentation and exhibition the 
membership the time the 12th Na- 
tional Meeting Madison. Heyer work- 
ing closely with the architectural firm that 
designed the building, Eason, 
McKinnie and Cox. 

veteran the housing Otto 
has been with the Forest Products 
Laboratory since 1936 His main concern 
with housing projects, addition his 
Heyer attended the extension division 
the University Wisconsin. 1934 
joined the Forest Service office Milwau- 
kee. has worked design, fasteners and 
connections, problems rural construction, 
and spent some time packaging research. 
Frame House Construction” and 
niques House Otto has worked 
with the adult education program Madi- 
son connection with house construction, 
and has been lecturer the University 
Wisconsin. 


OTTO HEYER 


Laboratory Built for 
Yale School Forestry 


Construction $575,000 labora- 
tory will start this January for the 
Yale University School Forestry, 
was announced recently. named 
the William Greeley Memorial 
Laboratory, the building will measure 
100 164 feet and will contain 
laboratories for work wood tech- 
nology, forest ecology, genetics, and 
tree physiology. 

Adjacent the building will 
greenhouse for forest biology. 
Modern humidity rooms, constant- 
temperature and constant-light rooms, 
offices, and wood-working shop will 
also included the laboratory, 
scheduled for occupancy next 
September. 

Mr. Greeley, for whom the labora- 
tory will named, was graduate 
the Yale Forestry School 1904. 
took leading role for many years be- 
fore his death the development 
plans for the School and 
sponsible for raising major portion 
funds received the School from 
1950 1955. 
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Newly elected officers NLMA, r.: 
Walter Leuthold, Deer Park, Wash., board 
chairman; Floyd McGowin, Chapman, Ala., 
president; and Robert Ingram, Aberdeen, 
first vice president. 


NLMA Proceed with Proposed 
FPRS Educational Program 


highlight the recent NLMA 
annual meeting directors and com- 
mittees, attended more than 300 
persons, Nov. the Shoreham 
Hotel, Washington, C., was the 
appropriation $25,000 lay the 
groundwork for national wood mer- 
chandising program, which will in- 
clude the preparation sample 
merchandising-advertising material and 
blueprint how NLMA merchan- 
dising efforts would tie with but 
not duplicate regional activities. 


the school front, the associa- 
tion authorized educational guid- 
ance program include publication 
booklets career opportunities 
the forest products industries and 
the field wood technology. These 
booklets are prepared co- 
operation with FPRS and distributed 
students and educational guidance 
counselors high schools and col- 
leges throughout the country. 

New officers NLMA are Floyd 
McGowin, president; Walter Leu- 
thold, board chairman; Lawrence 
Kellogg, policy chairman; 
and Robert Ingram, first 
president. 

Celebrated the meeting was the 
silver anniversary the Timber Engi- 
neering Co. Harry Uhl, retiring 
president TECO, reporied the 
company’s achievements 
past years. 

other actions, NLMA directors 
approved participation the Home 
Improvement Council 
spur home fix-up 
called the Forest Industries Council, 
the lumber, paper and pulpwood 
industries, establish National For- 
est Pest Action Committee; endorsed 
the World Forestry Congress the 
publishing Current Forest 
Products and decided 
award four six $500 scholarships 
1958 outstanding forestry school 
graduates. 
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Research, Utilization Stressed 
Speakers AFA Meeting 


“If this industry could intelligently 
spend billion dollars research 
the next five years, there would 
need worry about ever cutting saw 
timber, for you would squirt better 
boards out nozzle extruder 
than were ever sawn from 
Dosker, Gamble Bros., stated 
speech the recent American For- 
estry Assoc. Meeting. The meeting was 
held Madison, Wis., October. 

Dosker discussed the necessity for 
research his paper “The Future 
for said that the 
wood industry was losing markets 
the plastics and light metals industries. 

States Forestry”, was the sub- 
versity Minnesota. outlined five 
points needed the area for the Lake 
States compete with the South and 
West. They are increasing growth 
rate and improved quality; full 
utilization what grown; pro- 
duction other products from the for- 
ests; more industrial forestry; and 
improved productivity small 
holdings. 

The integrated forest utilization 
practices Crown Zellerbach Corp. 
operations Oregon and Washington 
were described Stamm. in- 
formed the audience that the firm oper- 
ates 650,000 acres industrial timber- 
land, and that the firm maintains six 
pulp and paper mills, one veneer mill, 
two chemical plants, and one barker- 
chipper installation the area. The 
chemical plants product mainly prod- 
ucts from lignin, said. Supply for 
the pulp and paper plants comes 
mostly from the company’s tree farms. 
The barker-chipper installation, Stamm 
stated, utilizes wood down 3-inch 
diameters and short lengths that can- 
not handled economically, nor 
sufficient volume the main pulp mill 
break-down plants. 

Swanke, Tigerton Lumber Co., 
spoke States Sawmill 
Meets Utilization de- 
scribed the development his com- 
pany from short-term operation 
one long-range utilization. 
Seidl, Simpson Timber Co., spoke 
Lumber Management through 
Pulp and Paper Research.” de- 
scribed the importance fiber-using 
tion, and the role research the 
development utilization factors. 


Short Course 
Announced for January 


The annual Retail Building Supply 
Marketing Institute will held Jan. 
was announced recently. The two- 


week course sponsored the 
lina Lumber and Building Supply As. 
soc. and the College’s School 
estry and Extension Division. 
Discussion will center around 
uct, business, construction, 
mating, and the program will 
lectures blueprint reading, 
and construction, 
and publications, stores and yard 
rangement and layout, and new 
Enrollment will limited 
with application fee $10 
registration fee $40. Applicatio: 
should sent the Carolina 
and Building Supply Assoc., 
Builders Building, Charlotte 


April Set for Logging Congress 


The sharing ideas and 
ence gain more efficient 
management and manufacturing 
forest products the purpose tic 
4th annual 
Congress, April 1958, the 
Mark Twain Hotel, Elmira, 
York. 

Nearly 500 persons are expected 
hear the program, which will 
perts from government and industr,. 
Discussion topics will include: 
lems small sawmill operator: 
greater safety woods 
practical forest management, and new 
methods and machinery. 

Fred Simmons, Northeastern Forest 
gram chairman. Local 
are being handled Kenneth Car- 
penter, Cotton-Hanlon, Inc., and 
old VanAuken, Elmira 
equipment dealer, charge 
exhibits. 


Teco Rafter Designs Shown 


Nine new Teco trussed rafter 
signs and suggested trussed 
fabricating bench design will 
shown the 1958 National Assoc. 
Home Builders convention Ch- 
cago, Jan. 19-23, 1958, was 
ported recently. 

One the new designs 
veiled diamond trussed rafter 
residential, commercial and industri. 
buildings, adaptable for spans 
feet feet, spaced two-feet 
center, with upper chord 
rior ceiling slope inches 
inches. 

The fabricating-bench design 
gestion was prepared aid 
setting operations for efficic 
production trussed rafters 
homes and other types light 
struction. Drawings are available 
Timber Engineering Co., 1319 
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Forest Timber Sales Policies 
Outlined Agriculture Official 


Policies Na- 
tional Forest Tim- 
sales were de- 
scribed Assistant 
Agriculture Secre- 
tary Ervin Peter- 
son, responsible for 
Forest Service 
operations, the 
recent NLMA an- 
nual meeting 
Washington, 

Service timber will not 
distress prices below current 
market Peterson asserted, 
but the other hand: “As long 
there are operators ready purchase 
National Forest timber current fair 
market values, that timber will of- 
fered for sale the current ability 
the Forest Service prepare timber 
for sale within allowable cutting limi- 
tations and administer sales made 

Purposes the Forest Service are, 
Peterson said, offer for sale the 
full allowable cut each working 
circle, wherever there are buyers want- 
ing the timber; develop timber ap- 
praisal procedures and apply them 
provide fair market value 
the government for the timber sold 
and opportunity purchasers 
make reasonable profit 


“It our declared, 
make our timber sales contract 
specific, precise and understandable 
required for the conduct the tim- 
ber sales 


government-owned forest land ex- 
changed for private forest land flooded 
federal reservoir projects, Peterson 
stated: other landowners have 
their properties taken for public pur- 
poses. Farmers, for example, are hav- 
ing their farmlands taken for public 
and for other uses. They are 
not compensated kind. They are 
compensated 


PETERSON 


North Governor Luther 
Hodges delivered the principal address 
the formal dedication the Robertson 
Pulp and Paper Technology 
State College, October 25. The Labora- 
tory, $300,000 facility, was named after 


NAMES THE NEWS 


James Roberts has been ap- 
pointed research manager the 
Celotex Corp., was announced re- 
cently. will located the 
Celotex Research Laboratories 
Des Plaines, 


: 


RICE 
Three students were honored 
recent State College luncheon. 
James Rice, Birmingham, 
received graduate fellowship from 
the Hardwood-Plywood Institute; 
Christopher Tabor, Baltimore, 
Md., was awarded the Bilt- 
more Scholarship; and Hart, 
Norton, Va., received the Elwood 
Demmon Research Award. 


ROBERTS 


Three men were named the 
University California’s Forest 
Products Lab. technical advisory 
council, announced Dickinson 
recently. They are Ben Benioff, 
King, Benioff and Associates; 
Hood, president the Western 
Pine Assoc.; and Russell Johnson, 
Union Lumber Co. Dickinson also 
announced the reappointment 
Eddy Feldman another term. 


RISHEL 


Timber Engineering Co., received 
Forestry Achievement 
sented Penn State University 
the 50th anniversary 
the Mont Alto Forestry Alumni 
Assoc., was recently 
The award was presented “in recog- 


FELDMAN 
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nition outstanding service the 
profession and continuing interest 

Named chairman the Decora- 
tive Laminate Advisory Technical 
Comm. the National Electrical 
Manufacturers Assoc., Walter 
Noble, technical director Decar 
Plastic Corp. 

Rudard Jones was appointed 
director the University Illinois 
Small Homes Council was 
cently announced. succeeds 
James Lendrum, who resigned 
become architecture department 
head the University Florida. 
Jones served assistant director 
the council since 1951. 

Harry Uhl, retiring president 
the Timber Engineering 
was honored the recent NLMA 
meeting with resolution that 
stated: has given more de- 
votedly his time and effort and 
few can match his record 


NEW PRODUCTS—LITERATURE 


New Borer Feed System 


The Root Co. has an- 
nounced change one its wood 
boring machines that said greatly 
increase its capacity for work output. 
The Horizontal Radial 
Borer now has hydraulic 
tem which activates the radial-geared, 
motor-driven spindles and controlled 
foot pedal switches 
Out-Stop. This allows spindle motion 
any point the feed return stroke. 
The stroke adjustable from 
inches. 

Equipped with clamping 
and blower which function 
with each stroke, the machine has two 
spindles each driven hp, 3600 
rpm motor through geared head 
that adjustable around circle 
inch radius. Spindle spread from 
inch minimum inch maximum, 
and from inch 514 inch directly 
vertical. Spindle noses are regularly 
fitted receive 7/16 inch 
thread screw shank bits. More infor- 
mation available from the 
Root Co., York, Pa. 
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Hydraulic Ripping Gauge 


operated ripping 
gauge has been developed Matti- 
son Machine Works, for use with 
their No. 202 Straightedging Rip Saw. 
The gauge transferred different 
ripping positions 
pushbuttons; each pushbutton 
marked with specific ripping width. 

When button pushed, com- 
pletes one more electric circuits, 
which operate through relays actu- 
ate solenoid valves governing the 
functions hydraulic 
When one board the cut, the 
operator can select and push the but- 
ton for the next guide position. 
holding circuit will keep the guide 
position until the board already the 
cut clears the guide, then will move 
the new position and the next 
board can started into the machine. 


Electric relays, hydraulic valves and 
cylinders obtain correct guide set- 
tings for the particular ripping widths 
designated, are incorporated according 
customers specifications. Each rip- 
ping width has separate pushbutton. 
Further information available from 
Mattison Machine Works, 545 Black- 
hawk Park Ave., Rockford, 


New Roller Coater 


22-D Roller Coater 
added the equipment line Black 
Brothers Co., Inc. Features the ma- 
chine are reported patented safety 
control, precision ground oversize sol- 
vent resistant rolls, adjustable open- 
ing inches between rolls, 
micrometer roll adjustments and va- 
riety optional extras. 

welded steel frame, the machine 
utilizes box type construction 
available sizes from inches 
through 122 inches 6-inch incre- 
ments. Descriptive literature availa- 
ble from Black Bros. Co. Inc., Men- 
dota, 


See page 45-A for 


New Publications Listing 


Diamond Jointing Stones 

line diamond jointing stones 
various sizes has been introduced 
Lemmon Snoap, manufacturers 
carbide tools. Advantages are said 
smoother cuts, faster and more 
production between grindings. Com- 
plete details, including prices and 
sizes, are available from Lemmon 
Snoap, 286 Bridge Street, 
Grand Rapids, Mich. 


EMPLOYMENT SERVICE 


The FPRS Employment Service op- 
erated without charge service 
members. Companies institutions with 
positions filled individuals seek- 
ing employment may participate this 
program inserting free two 
consecutive issues the Prop- 
UCTS JOURNAL. Inquiries concerning em- 
ployment listings ads placed 
the JouRNAL should 
FPRS Employment Service, Box 
2010, University Station, Madison Wis. 
Correspondence kept confidential. 


Positions Offered 


E-303—Chemist chemical engineer 
wanted for West Coast concern work 
product development. Several years experi- 
ence either pulp, particle board, bark 
conversion finishing preferred. Firm has 
expanding research and development de- 
partment. (Jan.) 


Employment Wanted 


No. 446—Position desired research as- 
sistant product process development, 
industrial engineer woodworking 
operation. Holds B.S. Forestry from 
State College Forestry. Experi- 
enced industrial engineer cabinet fac- 
tory. Prefers New England, Northeast, 
Northwest location. Age 27, married. 
(Dec.) 


No. 448—Position desired production 
with West Coast Lumber firm. years 
age with experience barking, chipping, 
glue-up, and research and development 
work. Holds B.F. and B.S. degrees. (Dec.) 


No. 449—Position wanted sales, sales 
promotion, advertising, public relations 
editorial work with company trade pub- 
lication. Holds B.S.F. and M.S. Forest 
Management. Desires salary 
$5,500. Will locate anywhere except South 
Atlantic States. Age 25, married. Experi- 
enced forester. (Dec.) 


No. 450—Position desired production 
sales work. Will receive degree 
from Yale University January 1958. 


Work Yale has been primarily forest 
products and wood technology, with em- 
phasis plywood and laminated wood, 
gluing and wood properties. Twenty-eight 
years age. (Jan.) 


No. 451—Position desired production 
manager, assistant manager, production 
superintendent. Experienced 
superintendent, pilot plant development, 
project and process engineering, and process 
control the particle board, hardboard, 
wood utilization and pulp industry. Holds 
engineering degree. (Jan.) 


No. 453—Production management 
position desired person with years 
experience northern hardwood plywoods, 
stock panels, architectural, hollow and flush 
doors. Experienced synthetic resin glues, 
quality control, products development and 
buying. Good labor relations. Holds 
January. Desires Southern plant. (Jan.) 


No. 454—Management position 
Holds Ph.D. Forest Engineering. Has 
two years research experience, three years 
industrial experience, and two years 
commercial experience. Specialized 
wood manufacture, wall- 
development, quality control, and seasoning 
wood products. Age 30. (Jan.) 


POSITION OFFERED 


Technical man for wood fiber insulat- 
ing board plant Pacific Northwest 
develop pulp and refining progran 
and research work for product 
development. Unusual opportunity for 
rapid growth. 


Send replies to: 
E-302, Employment Service 


FOREST PRODUCTS RESEARCH 
SOCIETY 


P.O. Box 2010, University Station 
Madison Wisconsin 


OPPORTUNITIES APPLIED 
RESEARCH 


Stimulating and challenging positions 
are opening our expanding Re- 
search and Development Department 
Cloquet, Minnesota. this time 
responsible position open the 
Applied Science Area: 


Research phys 
icist research engineer with grad 
uate training having background 
interest applicable fundamenta! 
mechanical properties 
heat transfer, moisture transfer 
sound aborption and sound isolation 
characteristics fibrous and 
materials. Three years industrial ex- 
perience desired. 


Salary commensurate with 
and experience. 


Applicants should submit complete 
resumé personal data, 
background, work experiences and ref 
erences to: 


Development Department 


WOOD CONVERSION COMPANY 


Cloquet, Minnesota 
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GUEST EDITORIAL 


What’s Ahead for Lumber ’58 


FLOYD McGOWIN 


President, National Lumber Manufacturers Association 


YEAR NOW DRAWING CLOSE 

has been sobering one for lumber 
manufacturers—in fact, for the entire 
lumber industry. 


The year ahead one approach with 
cautious optimism. 


would appear that the decline 
lumber output about end. This year’s 
production, this writing, expected 
total about billion board 
nine per cent below 1956. 


McGOWIN prospect that 1958 production 
will least equal the level 1957 and could very well 
exceed it. more precise estimate possible the present 
time because number factors which have yet 
crystalize. 


Housing and Tight Money 


Housing one the uncertainties. 


Tight money expected the chief limiting factor 
housing activity next year, was 1957. 


Some easing the mortgage market likely because 
increased savings and leveling off the demand for funds 
finance industrial plant and equipment expansion. 


Still, many builders and potential home buyers will find 
difficult obtain financing. 


reasonable estimate housing starts—both public and 
private—in 1958 would seem about one million—per- 
haps 1.1 million even many 1.2 million, view 
the Federal Reserve Board’s recent lowering its dis- 
count rate—the fee charged loans member banks. 


Assuming some sort increase from this year’s probable 
total 950,000 one million housing starts, likely 
that apartment units will account for greater share total 
housing ouput 1958 than 1957. 
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Merchandising Must Improved 


How lumbermen fare next year’s housing market will 
depend largely upon how aggressively and how forcefully 
they undertake promote the advantages lumber and 
wood products the builder, architect and prospective home 
buyer. 


Never has there been greater need for aggressive mer- 
chandising the lumber industry. 


The prospect significant increase home remodeling- 
work next year should serve incentive 
the industry step its merchandising-advertising ef- 
forts promptly. 


encouraging development late has been the leveling 
off lumber inventories the mill level. Halting the steady 
rise gross mill stocks has involved some shutdowns and, 
many cases, shorter workweek. 


But the industry much better position now than 
earlier the year feel the full salutary effects pickup 
new business. 


will comfort lumbermen know that the 
Corps Engineers now expects the dollar volume its 
lumber purchases 1958 some per cent below 
1957. However, military demands are subject constant 
change and the increased emphasis guided missile-space 
satellite developments could alter almost all procurement 
schedules overnight. 


Could Strengthening Year 


sum up, 1958 would seem year which the 
lumber industry has opportunity strengthen its hold 
present markets and acquire new ones. 


There will many rough spots the months ahead. 
But none the problems will such magnitude 
defy solution men courage, vision and ingenuity. 
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Meet 


ALABAMA 

International Paper Co., Mobile 
ARKANSAS 

The Crossett Co., Crossett 

Dierks Forests, Inc., Hot Springs 

Southern Lumber Co., Warren 
CALIFORNIA 

California Redwood Association, San Francisco 

Carr Co., Sacramento 

High Sierra Pine Mills, Inc., Oroville 

Ivory Pine Co., Dinuba 

Scott Lumber Co., Inc., Burney 

Tarter, Webster Johnson, Stockton 

Wood Lumber Co., San Francisco 
IDAHO 

Boise Payette Lumber Co., Boise 

Ohio Match Co., Coeur d’Alene 
ILLINOIS 

The Dean Company, Chicago 

General Electric, Ill. Cabinet Plant, Rockford 

Greenlee Tool Co., Rockford 

Edward Hines Lumber Co., Chicago 

Johnson Carlson, Chicago 

Masonite Corp., Chicago 

Mattison Machine Works, Rockford 

Sherwin-Williams Co., Chicago 


100 Company Supporting Members 


INDIANA 

The Dunbar Furniture Mfg. Co., Berne 

National Homes Corp., Lafayette 
KENTUCKY 

Deluxe Saw Tool Company, Louisville 
MAINE 

Moose Head Mfg. Co., Monson 


MARYLAND 

Wells, Salisbury 
MASSACHUSETTS 

Atlas Plywood Corp., Boston 

Draper Corp., Hopedale 

Co., Gardner 

Spalding Bros., Inc., Chicopee 
MICHIGAN 

Armstrong Machine Works, Three Rivers 

Baker Furniture, Inc., Grand Rapids 

The Dow Chemical Co., Midland 

Everett Piano Co., South Haven 
MINNESOTA 

Machine Co., Minneapolis 

Minnesota Mining and Mfg. Co., St. Paul 

Rilco Laminated Products, Inc., St. Paul 

Wabash Screen Door Co., Minneapolis 


From 


HEAT, 
more economy, 
you burn 


PROFIT, 
lower costs, 
you sell 


When used for fuel, wood scrap reduced chips Williams Hog 
produces maximum restrict flow 
smoke minimum. Handling costs are reduced 


much 75%! 


When processed for sale particle board chips, sawdust wood 
flour, Williams Hog produces better quality, more uniform 


and maintenance costs low. 


requires less labor keeps power 


Automatic installations for handling wood waste show 
exceptional savings profits. 


Ask for brochure. 


WILLIAMS PATENT CRUSHER PULVERIZER CO. 
ST. LOUIS MISSOURI 


2714 No. NINTH STR. 


MISSISSIPPI 
Richton Tie and Timber Co., Richton 


MISSOURI 
Monsanto Chemical Co., St. Louis 


MONTANA 
Intermountain Lumber Co., Missoula 


NEVADA 
Vaughn Millwork Co., Reno 
NEW JERSEY 


National Adhesives, Plainfield 
Western Electric Co., Kearny 


NEW YORK 
American Defibrator, Inc., New York 
Borden Co., New York 
Peter Cooper Corps., Gowanda 
The New Jersey Industries, New York 
Oval Wood Dish Corp., Tupper Lake 
Pierce Stevens Chemical Corp., 
Reichhold Chemicals, Inc., White Plains 
United States Plywood Corp., Brewster 
The Upson Co., Lockport 

OHIO 
American Machine Foundry Co., Shelby 
The Baldwin Piano Co., Cincinnati 


Coe Manufacturing Company, Painesville 
The Kirk Blum Mfg. Co., Cincinnati 


OREGON 
Bend 
Cascades Plywood Corporation, Lebanon 
Forest Fiber Products Co., Forest Grove 
Mater Engineering, Corvallis 
Neils Lumber Co., Portland 
Oregon Lumber Co., Baker 
West Coast Lumberman’s Assn., Portland 


PENNSYLVANIA 
Kennametal, Inc., Latrobe 
Koppers Company, Inc., Pittsburgh 
Perkins Glue Co., Lansdale 
United States Steel Homes, Inc., Harrisburg 
Wood Metals Industries, Inc., Kreamer 


SOUTH CAROLINA 
Lightsey Brothers, Miley 
Poinsett Lumber Mfg. Co., Pickens 


TENNESSEE 


Bruce Co., Memphis 
Chapman Chemical Company, Memphis 
Memphis Hardwood Flooring Co., Memphis 
Nickey Bros., Inc., Memphis 

TEXAS 
Wm. Cameron Co., Inc., Waco 
Kirby Lumber Corporation, Houston 
Love Wood Products Texas, Diboll 
Southern Pine Lumber Co., Diboll 


VERMONT 
Beecher Falls Mfg. Corp., Beecher Falls 


WASHINGTON 
American Marietta Co., Seattle 
Biles Coleman Lumber Co., Omak 
Cascade Lumber Co., Yakima 
Columbia Plywood Co., Inc., Seattle 
Diamond Match Co., Spokane 
Douglas Fir Plywood Association, Tacoma 
International Paper Co., Long-Bell Division, 

Longview 

Simpson Logging Co., Shelton 
Sumner Iron Works, Everett 
Weyerhaeuser Timber Co., Tacoma 


WISCONSIN 
Harnischfeger Corp., Port Washington 
Marathon Corp., Rothschild 
Mosinee Paper Mills Co., Mosinee 
Murray Mfg. Co., Wausau 
Paine Lumber Co., Oshkosh 


ALASKA 
Ketchikan Spruce Mills, Ketchikan 


CANADA 

Forest Products, Ltd., Vancouver 

British Columbia Lbr. Mfrs. Assn., 

Canadian Forest Products Limited, New 
minster, 

Dominion Electrohome Industries, 
Kitchener, Ont. 

Knight Mfg. Lbr. Co., Meaford, 

Nicholson Son, Ltd., Burlington, 
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Forest Products Journal 


Present Status Chemical Utilization 


Lignin’ 


IRWIN PEARL 


Senior Research Associate, The Institute Paper Chemistry, Appleton, Wis. 


The urge for more economic production has led pulp mills 
many sections the country into intensifying by-product lignin util- 
ization programs. This paper reports modifications old proc- 
esses, and new commercial processes that have been initiated 
both the sulfite and kraft pulping industries. 


MANY YEARS, the chemical pulp- 
ing industry has been utilizing es- 
sentially only half the tree pulp, 
and has been discarding the other half 
the recovery soda. Pressures for the 
abatement pollutional effluents, the 
need for conservation meet expand- 
ing requirements for our raw mate- 
rials, and the urge for more econom- 
ical production the face higher 
operating costs were responsible for 
initiating research the utilization 
the other half the tree. 

Until the past ten years, the pollu- 
tion abatement incentive was the moti- 
vating factor for most research this 
field, but since then, the other two 
factors have been responsible for more 
and more the research by-product 
utilization the pulp industry. 

industry constantly chang- 
ing technology, pulp mills with large 
capital investments particular loca- 
tions have had find revenue-produc- 
ing by-products from their wastes 
compete with other mills that are 
better situated that employ less 
costly processes. Thus, many sulfite 
mills are turning by-product lignin 
recovery and utilization compete 
with kraft mills, and even some kraft 
mills are trying improve their posi- 
tion reclaiming values from their 
lignin wastes. 

This paper attempts bring 
date the story chemical utilization 
lignin from the waste products 
the pulping and other wood-using in- 
dustries. This subject has been covered 
part several reviews during the 


tion (Lignin), FPRS 11th National Meeting, 
June 23-28, 1956, Buffalo, 


The Author: Irwin Pearl was graduated 
from the Washington with 
degree 1934, 1935 and PhD 
serving the Washington staff, 
joined the Institute Paper Chemistry 1941, 
where research associate and chief 
the lignin group. 


past few years (13, 15, 17),? but sev- 
eral recent developments have changed 
the lignin utilization picture certain 
areas. 


Lignin from the Sulfite Process 
The spent liquor from the sulfite 


Cited the end this paper. 
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pulping process more than per 
cent lignin the form lignosul- 
fonic acids, which are mixed with 
sugars and other carbohydrate decom- 
position products, 
and pulping chemicals. For many years, 
lignosulfonic acids were available com- 
mercially only the form the crude 
spent sulfite liquor. this form, the 
physical properties lignosulfonates 
were found useful some extent 
linoleum pastes and other adhesive 
compositions, binders for foundry 
cores, and for manufacturing ore bri- 
quets, dust laying roads, and soil 
stabilization. 
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Fig. 1.—A triple-effect evaporator the Marathon Corp. for concentrating 
lignosulfonates from spent sulfite liquor. 
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Fig. 2.—Lignosulfonates from spent sul- 
fite liquor make excellent emulsifiers. Photo, 
Crown Zellerbach. 


addition, the colloidal surface- 
active properties lignosulfonic acids 
spent sulfite liquors have been uti- 
lized the past number ways. 
Spent sulfite liquor has been used for 
making emulsions for insecticidal and 
fungicidal purposes. Wax, resin, tar, 
and asphalt have been emulsified with 
spent liquor for road treatment. Spent 
sulfite liquor emulsions have been used 
considerable extent detergents 
the textile industry and disper- 
sions for dyeing operations. 

Other emulsion uses are 
cants and water-dispersion paints. Ad- 
dition spent sulfite liquor Port- 
land cement mixes 
workability, reduced 
tios, and increased the durability 
the concrete. Similarly, small amounts 
spent liquor materially improved 
the strength magnesia bricks, ordi- 
nary bricks, and ceramic bodies. 

The status commercial availabil- 
ity lignosulfonate materials changed 
somewhat when about twenty years 
ago the Marathon Corporation 
Rothschild, Wis., inaugurated the Ho- 
ward lime precipitation process for the 
fonate from spent sulfite liquor. 
this process, Marathon produced essen- 
tially 
acid material and offered this purified 
lignin product commerce num- 
ber forms for variety uses. 

During the last war, the Ontario 
Paper Co., Ltd., Thorold, Ont., and 
the Puget Sound Pulp and Timber Co. 
Bellingham, Wash., began the fer- 
mentation coniferous spent sulfite 
liquors ethanol and have continued 
production ever since. The residual 
spent liquors from the ethanol fermen- 
tation are desugared the extent 
per cent, and thus become 
another type partially purified lig- 
nosulfonate material available for uti- 
lization. 

Plants for the production Torula 
yeast the fermentation spent 
sulfite liquor with Torulopsis 
have been put operation during the 
past ten years Rhinelander Paper 
Co. Rhinelander, Wis. and The 
Charmin Paper Products Co. Green 
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Bay, Wis. this process the spent 
liquors are desugared the extent 
per cent which leaves lig- 
nosulfonate solution almost free car- 
bohydrate materials. 

the present time, two recently 
developed processes for producing car- 
bohydrate-free lignosulfonate materials 
are being considered for commercial 
development. The first reactive 
liquor solids with acid acetone re- 
move sugars 
derivatives (6). this process, several 
lignosulfonate materials varying 
molecular weight are obtained 
products. the second process, spent 
sulfite liquor fractionated into lig- 
nosulfonate and carbohydrate 
tions means ion-exchange resins 
(27). 

Purified lignosulfonates have found 
wide variety industrial applica- 
tions. They have proven partic- 
ularly effective their ability con- 
trol the fluidity oil-well drilling 
muds. Lime-base 
with lignosulfonates are 
lated contaminants normally en- 
countered drilling such gypsum, 
anhydrite, lime, clays and salts. Fur- 
thermore, fast drilling muds contain- 
ing emulsified oil can 
with lignosulfonates against the ad- 
verse action electrolytes and the 
jetting and churning encountered 
drilling operations. 

Purified lignosulfonates are excep- 
tional dispersing agents for carbon 
black, and are employed the produc- 
tion black masterbatched GR-S 
rubber. They are used the manufac- 
ture and application vat dyestuffs 
the textile industry, and result 
speck-free, level color distribution. 
Wettable pesticide powders are for- 
mulated into agricultural sprays and 
maintained uniform suspension dur- 
ing spraying means lignosulfo- 
nates. 

Lignosulfonates are employed in- 
dustrial cleaning compositions pre- 
vent redisposition suspended soil 
and promote free-rinsing the 
cleaned surfaces. Purified lignosulfo- 
nates are used clay deflocculants 
the manufacture brick, tile, refrac- 
tories, pottery, and porcelain ware. 
The addition small amounts 
these agents the slip will reduce the 
amount water required obtain 
any given fluidity, thereby increasing 
the dry strength ceramic bodies and 
reducing losses due chipping and 
cracking prior firing. Since these 
lignosulfonate materials burn out dur- 
ing firing, they not affect adversely 
the vitrification range the ware. 

Purified lignosulfonates have proved 
more effective than spent sulfite liquor 
ore flotation reagents. They act 


depressants for such minerals 
cite, barite, talc, sericite, molybdenite, 
and carbonaceous material such 
graphite. floating copper sulfides, 
lignosulfonates improve both grade 
and recovery copper concentrates. 
They are also excellent dispersants for 


slime and are used for this purpose 


both the tabling and flotation slimy 
ores. 


tabling operations, they 
the slime and prevent occlusion 
particles. flotation operations, 
dispersing action slimes increase: 
the degree separation, which 
sults increased recovery and 
concentrate. This same 
action slimes has accounted for im- 
proved filtration lead-zinc opera 
tions and resulted reduced mois 
ture content the concentrate. Th« 
dispersing properties 
nates are made use the fluidizec 
transportation ores from mines 
hauls are possible without plugging. 


Uses Lignosulfonates Based 
Chemical Properties: 
acid groups lignosulfonic acids 
react with proteins form insoluble 
complexes. This reaction used re- 
moving contaminating proteins from 
effluents canneries fish-processing 
plants and for the production 
casein-lignosulfonate binders for hard- 
boards and softboards. 


Lignosulfonates have been em- 
ployed great extent the tanning 
industry. Their specific reaction with 
hide proteins makes them very useful 
supplements costly vegetable tan- 
ning materials such quebracho. 
though tanning with lignosulfonates 
alone produces inferior leathers, com- 
plementary action lignosulfonates 
and vegetable chrome tans produces 
leathers with qualities equal bet- 
ter than regular grades. 


Pretanning with lignosulfonates 
conditions hide for rapid 
complete absorption vegetable tans 
Furthermore, hides that 
conditioned with lignosulfonates can 
treated with concentrated solution: 
vegetable tans without obtaining 
drawn grain. Sodium-base lignosulfo 
nates are completely compatible wit! 
fat liquor emulsions, and are 
for supplying high percentages 
tannin requirement for retannage 
fat-liquored and stuffed leathers. 


Lignosulfonates have been found 
very effective agents for the seques 
tering metallic ions, and their lov 
cost permits their use where expensiv: 
sequestrants such tartaric acid, sor 
bitol, and the like 
Complexing lignosulfonates wit! 
certain metal ions adequately prevents 
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unwanted chemical reactions, precipi- 
tations, discolorations, and forth. 
Ferric iron, cupric copper, 
nous tin are strongly sequestered 
lignosulfonates, and cobalt, manga- 
nese, nickel, silver, stannic tin, ura- 
nium, and zinc are moderately 
sequestered. 

The lignosulfonates are particularly 
well adapted for agricultural use 
where their sequestering action un- 
desirable trace elements the soil al- 
lows growth plants without the 
detrimental effect these elements. 
Sensitive materials, the decomposition 
which are catalyzed the presence 
traces metallic ions, are stabilized 
sequestering these ions with ligno- 
sulfonates. The sequestering action 
lignosulfonates toward many metallic 
ions probably responsible 
for the excellent dispersing action 
the lignosulfonates some the ap- 
plications noted earlier. 

The ability lignosulfonates 
complex with metals utilized still 
another agricultural application. The 
complex has 
proven very successful for the control 
lime-caused iron chlorosis fruit 
trees. Application 
iron complex solution spray di- 
rectly the foliage causes greening 
yellow leaves few days’ time. The 
lignosulfonate complexes appear 
cause less burning leaves and fruit 
than other iron chelates currently 
used for the same purpose. 

Lignosulfonic acids and ammonium 
lignosulfonates react with phenol- 
formaldehyde resins give low-cost 
condensation products with properties 
similar those the higher cost 
phenoplasts. They have found use 
aggregate binders, binders for hard- 
board made the dry process, and 
thermo-setting binders for laminating. 
appears that lignosulfonate-pheno- 
plast mixes will reduce the cost 
binders for and mineral- 
wool insulation. 

insoluble resin from spent sulfite 
uor now being manufactured and 
suggested for use filters, surfaces 
for absorption gases dissolved 
particles, catalyst supports, and 
reinforcements for resins and rubber. 
Resins derived from spent sulfite liq- 
uor lignin contain reactive groups, and 
may modified chemical reaction 
under specific conditions. 

Partially desulfonated sodium ligno- 
sulfonates have found use organic 
for the internal treatment 
waters over wide range 
emperatures and pressures. They pre- 
ent inhibit scale formation 
oiler tubes, injectors, feed lines, and 
conomizers holding suspension 
carbonate and phosphate sludges 


formed the reaction between water 
hardness and treating chemicals. 
Sludges not adhere the metal 
surfaces form scale, but are kept 
the boiler water where they can 
blown down. 


Use Lignosulfonates Raw 
Materials for Chemical Production: 
Although was known for many 
years that vanillin could produced 
small yield the heating spent 
sulfite liquor with alkali (13, 15, 17), 
the need for concentrating large vol- 
umes dilute liquors, the costly 
chemical consumption the carbo- 
hydrate fraction, and the technical dif- 
ficulties involved the extraction 
vanillin from the acidified reaction 
mixtures made the process unfeasible 
commercially. These difficulties were 
obviated the Marathon-Howard 
process mentioned earlier, which 
yielded lignosulfonate material free 
from carbohydrates and concen- 
trated form. 

Employing this purified 
nate raw material, 1937 the 
Salvo Chemical Corp. began the com- 
mercial manufacture vanillin its 
plants erected the Marathon lot 
Rothschild, Wis. Salvo extracted vanil- 
lin from alkaline reaction mixtures di- 
rectly with butanol (25, 26), thus 
making acidification with ultimate loss 
caustic unnecessary. This plant has 
continued operation the present 
time, and supplies large percentage 
the vanillin requirements the 
United States. Within the last ten 
years, the commercial operation 
Rothschild has been modified in- 
troducing gaseous oxygen under pres- 
sure into the lignosulfonate-alkaline 
reaction mixture, thereby increasing 
the yield vanillin (24). 

entirely different process devel- 
oped Hibbert and Tomlinson (14) 
was placed operation about the 
same time Howard Smith Chemi- 
cals, Ltd., the sulfite pulp mill 
Cornwall, Ont. this process, the 
whole spent sulfite liquor was treated 
with large excess caustic soda, the 
alkaline solution was acidified with 
carbon dioxide from stack gases, and 
was then extracted with benzene 
yield vanillin. 

This more costly process 
sible because the caustic the vanil- 
lin-free liquor could regenerated 
incineration and causticization 
the adjacent kraft mill 
tem with incidental recovery steam. 
For many years, the Howard Smith 
vanillin plant supplied most Cana- 
da’s vanillin requirements, and 
shipped substantial amounts 
United Kingdom. 

After the last war, two other vanil- 
lin processes were placed commer- 


OREST PRODUCTS JOURNAL 


cial operation this continent. 
interest note that both these 
processes employed spent liquor from 
the above referred 
mentation operations initiated during 
the war. The Ontario Paper Co., Ltd. 
Thorold, Ont., began the produc- 
tion vanillin from fermented spent 
sulfite liquor relatively low-cost 
process that used lime the active 
alkali the presence oxygen 
(9-10). 

first, the sale this vanillin was 
limited the United 
cause high United States duty. 
The Canadian government, recogniz- 
ing the importance finding markets 
for products from wood waste, was 
successful recently negotiating 
per cent reduction the United States 
duty vanillin (11). This enabled 
Ontario vanillin compete the 
United States market, and 
sulted the lowering the price 
vanillin. 

The Monsanto Chemical Company, 
which for many years had been sup- 
plying approximately half the vanil- 
lin requirements the United States 
with synthetic vanillin, ceased the pro- 
duction synthetic vanillin about five 
years ago and began the production 
lignin vanillin. The Monsanto plant 
Seattle, Wash., utilizes concentrated 
ethanol-fermented spent sulfite liquor 
from the Puget Sound Pulp and Tim- 
ber Co. mill Bellingham, Wash. 
The lignosulfonate solution 
dium hydroxide-oxygen treatment 
(7). The crude vanillin obtained 
the Seattle plant shipped St. 
Louis for purification 
grade vanillin. The lignin-derived va- 
nillin from the Seattle plant now sup- 
plies all markets. 


Vanillin Derivatives: The produc- 
tion the fine chemical, vanillin, 
from spent sulfite liquor certainly 
step the right direction the pro- 
duction valuable materials from the 
liquor. Unfortu- 
nately, flavoring vanillin requirements 
are small that the amount spent 
sulfite liquor lignosulfonate utilized 
its production represents only neg- 
ligible percentage available spent 
sulfite liquor. 


Fig. 3.—As sequestering agents, lignosul- 
fonates find use agricultural applications 
where the cost more expensive seques- 
trants prohibitive. Photo, Crown Zellerbach. 
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Because study the chemistry 
vanillin and its derivatives, with the 
subsequent development new 
chemical uses for vanillin, would 
stimulate chemical industry and result 
the wider utilization waste lig- 
nin, such project was initiated 
number years ago The Institute 
Paper Chemistry. This fundamen- 
tal research program was sponsored 
the Sulphite Pulp Manufacturers’ 
Research League. 

Processes were found for the simple 
conversion vanillin its derived 
acid, vanillic acid, which heretofore 
had been laboratory curiosity (16). 
addition, the oxidation lignin di- 
rectly vanillic acid was achieved 
relatively high yields. Many new esters 
and derivatives vanillic acid have 
been prepared and tested for various 
uses. For example, ethyl vanillate was 
found less toxic than sodium 
benzoate toward humans, but very 
toxic specific micro-organisms. 
such, found uses preservative 
foodstuffs and the treatment 
human diseases. present, manu- 
factured commercially for the specific 
treatment the progressive dissemi- 
nated form the two mycotic dis- 
eases, histoplasmosis 
mycosis (8). The ultraviolet absorp- 
tion characteristics ethyl vanillate 
tives, and its antimycotic properties in- 
dicate its use for tropical treatment 
skin fungus infections (16). 

Vanillin has been converted into 
hundreds related compounds, and 
many these have been evaluated for 
variety end uses. expected 
that some will soon commercial 
production. addition vanillin and 
vanillic acid, other possible organic 
chemicals that can prepared from 
spent sulfite liquor lignin are guaiacol, 
acetovanillone, 
gic acid, 5-carboxyvanillin, 5-carboxy- 
vanillic acid, vanillil, and host 
other guaiacyl and syringyl compounds 
(20, 21, 23). 

All these products represent only 
fraction the lignin complex, how- 
ever. The complete utilization lig- 
nin spent sulfite liquor will ob- 
tained only after process evolved 
for the degradation the entire lignin 
complex usable guaiacyl 
compounds low molecular weight. 
this end, lignin chemists aca- 
demic and industrial laboratories 
everywhere are applying themselves. 

One recent development from the 
Shelton, Wash., has been the prepara- 
tion polyesters from hydroxyalkyl 
ethers vanillic acid (3). accord- 
ance with this process, vanillic acid 
obtained oxidation vanillin 
directly (16). 
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The vanillic acid etherified with 
ethylene oxide give the hydroxy- 
ethyl ether vanillic acid, which 
turn may esterified its methyl 
ester. Condensation the hydroxy- 
ethyl ether vanillic acid its 
ester means heat and catalyst 
yields linear polyester that can 
extruded the form fibers fila- 
ments, can molded press, 
cast from melt. The objects 
formed are similar those polyesters 
prepared from terephthalic acid, and 
are characterized being colorless, 
high melting, and resistant the ordi- 
nary organic solvents. 

present reported that this 
process has been placed pilot-plant 
operation Japan’s Kokoku Rayon 
and Pulp Co. Kyushu. This plant 
produces polyester fiber that more 
elastic than wool, but less elastic than 
nylon, heavier and harder than nylon, 
and lighter than cotton. hoped 
that the fiber will offered commer- 
cially mid-1957 (2). Another 
similar product has just been reported 
(5) from protocatechuic acid, which 
also prepared from 


lin (16). 


Hardwood Lignosulfonates: Dur- 
ing the past ten years, several eco- 
nomic reasons have caused number 
sulfite mills the Lake States 
cease cooking spruce, balsam, and 
other conifers, and their stead, 
cook the two indigenous aspens, 
namely quaking aspen 
aspen. The spent sulfite liquor from 
the cooking these aspens was found 
unamenable many utilization 
schemes evolved over the years for 
coniferous spent liquors. 


After considerable research the 
fundamental nature aspen spent 
sulfite liquor, some these major 
difficulties have been overcome, and 
present, hardwood lignosulfonates 
are competing with softwood ligno- 
sulfonates the dispersion field. Tan- 
ning agents from aspen liquors, be- 
cause their lower molecular weight, 
appear have many advantages over 
similar materials prepared from conif- 
erous liquors. 


The fact that aspen and other hard- 
wood spent sulfite liquors contain lig- 
nosulfonates derived from syringyl 
well guaiacyl structural elements 
the wood make these 
factory for the production flavoring 
vanillin. Processes for the production 
vanillin always yield equal 
greater amounts 
Analogously, vanillic acid processes 
yield corresponding quantities 
acid. Chemical utilization 
these syringyl compounds 
derivatives will achieved only after 
their chemistry better established. 


under way the Institute 
Paper Chemistry the present time, 
and results already have been re. 
ported 

interesting note that para- 
hydroxybenzoic acid, which 
tained directly from spent 
liquor (18, 22), and syringic acid, 
which can obtained oxidation 
aspen spent sulfite liquor lignin 
syringaldehyde (16), would probably 
give more desirable polyester fibers 
than does vanillic acid because 
balanced structures these acids. 


Lignin from Alkali Processes 


the alkaline processes for pro 
ducing chemical wood pulps, 
kraft and soda, economics require tha: 
the organic matter the spent liquo: 
burned for pulping chemical 
heat recovery. the process 
covering heat, the kraft and soda 
mills within this country consume 
most three million tons lignin 
Although 
method disposal the spent 
far the pulping operation con 
cerned, seems like wasteful man 
ner treating such 
valuable chemical raw materials. 

That the alkaline pulping 
fact that several soda and kraft mills 
this country and Canada already 
are isolating and marketing both soft 
wood and hardwood alkali lignins 
commercial quantities. Research 
these isolated lignins will lead new 
uses for them and larger scale par 
ticipation alkali lignin utilization 
the part the entire alkaline pulping 
industry. 


Uses for Alkali Lignins: Alkali 
lignins isolated acidification 
kraft black liquors have found indus- 
trial uses very similar those 
scribed for the lignosulfonates from 
spent sulfite liquors. Alkali lignins 
fer from lignosulfonates that 
are soluble only alkaline solutions 
mercial lignins are available 
insoluble free lignins and 
soluble sodium salts lignin. 
oil-in-water type 
emulsions where soaps are 
additive Portland cement, whi 
mixes and reduce the quantity 
water required give proper 
This lignin effective 
and binder for clays used cerami 
and permits minimum water 
used while still maintaining the 
sired amount fluidity for 
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imparts remarkable strength dried 
but unfired bodies, thus preventing 
this point the operation. 

Alkali lignin used commercially 
stabilize chemical fire 
luced the reaction alum and so- 
lium bicarbonate. Alkali lignin has 
very effective dispersing 
igent the application acetate 
rayon dyes, and large are 
used for this purpose. has had some 
success leveling agent the dye- 
ing cotton and regenerated cellu- 
textiles with vat and sulfur dyes. 
Non-tacky, odor-free, high-speed 
printing inks are made possible in- 
corporation alkali lignin their 
formulas. 

Alkali lignin has found several im- 
portant uses the rubber industry. 
When alkali lignin used dis- 
persant for carbon black 
batching, provides additional rein- 
forcing the co-precipitated carbon 
and rubber. Alkali lignin being 
used commercially extender and 
modifier for latex compounds em- 
ployed making adhesives, impreg- 
nants, latex-dipped goods, 
like. has been found that lignin can 
added latex large percentages 
without causing coagulation the 
ral, GR-S, nitrile, and Neoprene 
latices. 

When co-precipitated with natural 
rubber with GR-S, Neoprene, 
nitrile rubbers, alkali lignin ex- 
cellent reinforcing pigment. Because 
soluble alkali, lignin can 
added alkaline solution the 
latex. precipitates very intimate 
admixture with the rubber upon co- 
agulation the latex with acid the 
usual manner. addition good re- 
inforcing ability, alkali lignin has the 
further advantages lower specific 
gravity than other pigments, low hid- 
ing power, which permits better colors 
high strength, and lowering 
processing time the mill. 

Like the lignosulfonates, alkali lig- 
nins have commercial uses based upon 
properties. Alkaline solutions lig- 
nin are effective for removing mercap- 
tans from petroleum distillates. Alkali 
lignins combine with proteins, en- 
zymes, and other nitrogen-containing 
substances. The products are gen- 
soluble neutral and alkaline so- 
lutions, but are precipitable with acids. 
This property lignin made use 
ommercially the defecation 
juices and the removal pro- 
‘eins from process waters 
hey may discarded into natural 
vaterways. 

Alkali lignin dissolved state 

cheap sequestering agent for calcium 


and magnesium over narrow 
range. systems containing fatty and 
rosin acids, the lignin preferentially 
reacts with the metal ions, thus pre- 
venting the formation insoluble 
soaps. Sodium and potassium soap 
emulsions are thus stabilized against 
the harmful action hard water 
other calcium-bearing materials. 

Alkali lignin has relatively high 
phenolic-group content, 
with formaldehyde and other alde- 
hydes form resins. great deal 
work has been done the resin field, 
but large-scale uses for alkali lig- 
nin have yet been developed along 
this line. Lignin has found some use 
extender for phenol phenol- 
formaldehyde plastics and resins and 
paper laminates. 

Alkali lignin unique com- 
pounding ingredient for vinyl plastics. 
can used increase the tear re- 
sistance unsupported vinyl films, 
and the same time give lower cost. 
The lignin imparts rich brown color 
and satiny leathery texture the 
films. Efforts produce low-priced 
resins the amine furan type have 
been unsuccessful. 

The insolubility alkali lignins 
acidic solutions has been overcome re- 
cently the West Virginia Pulp and 
Paper Co. Charleston, This 
manufacturer sulfonates sugar-free al- 
acids. Inasmuch the sulfonation 
not function the original pulping 
conditions, the case the ligno- 
sulfonates spent sulfite liquor, these 
synthetic lignosulfonates are offered 
groups that comprise from 5.8 32.8 
per cent the products. Other sul- 
fonate contents are available order. 
The synthetic lignosulfonates from al- 
kali lignins are useful under all the 
conditions found for purified ligno- 
sulfonates from spent sulfite liquor. 
note has been made their suita- 
bility the vanillin process. 


Sulfide From Kraft Lig- 
nin: Recently, the Crown Zellerbach 
Corporation, its Camas, Wash., 
kraft mill, has initiated production 
dimethyl sulfide from its by-product 
kraft lignin (11). This operation uti- 
lizes modified Swedish process (12), 
which the methoxyl groups the 
kraft lignin are split off treating 
the concentrated spent kraft liquor 
with sodium sulfide smelt from the 
kraft recovery system 250°. Al- 
though the only direct uses 
dimethyl sulfide the present time 
are odorants counter odorants 
industrial gases, hoped that the 
unlimited availability the product 
will increase interest the part 
the chemical industry its use 
low-cost chemical intermediate. Some 


OREST PRODUCTS JOURNAL 


dimethyl sulfide being used the 
present time for the production the 
newly developed solvent, dimethyl 
sulfoxide. 


Lignin From Wood Saccharification 


Acid hydrolysis wood for sugar 
production not practiced this 
country, but used Europe. The 
common Scholler process that employs 
dilute sulfuric acid high tempera- 
tures leaves lignin residue that 
quite refractory and practically 
use commercially. the other hand, 
the relatively recent plant Rheinau, 
Germany, which hydrolyzes wood 
modified Bergius process that em- 
ploys concentrated hydrochloric acid 
low temperature, produces 
tive lignin by-product that has found 
commercial outlet core binder 
for foundry use. 


Conclusion 


Thus, continued research the uti- 
lization lignin the waste liquors 
pulping processes has resulted 
variety utilization schemes. Some 
these have been placed commer- 
cial operation several enterprising 
organizations various parts our 
country. The success these opera- 
tions and their ability lower the 
over-all cost pulp production will 
lead even more research and 
more commercial installations 
lization processes. The intensive effort 
lignin chemists the world over 
should lead many great advances 
the not-too-distant future. 
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Discussion 


(Heyden Newport 
Chemical What was the yield 
parahydroxy benzoic 

Dr. Two per cent, based 
the spent sulfite liquor solids. 

Maine): You have commented the 
combination lignin with proteins— 
Does have similar reaction with 

Zenczak (Evans Products): What 
different about the lignin from the 
process 

Dr. Pearl: This information not 
entirely available, but 
ingredient core 

Day (West Virginia Pulp and 
Paper Co.): What the primary dif- 


ference the process used Germany 
that produces active lignin 

Dr. Pearl: low temperature 
process. 

Hearon: There prehydroly- 
sis step followed high concentra. 
tion hydrochloric acid treatment. 

Lyness (Procter and Gam- 
ble): What criteria were used 
establish the Rheinau hydrolysis lignin 
one? 

Dr. Pearl: has far been 
its plasticity and ability 
resin replacement. 

Dr. Hearon: What the sourc 
the vanillin used the Japanes: 
making their polyester resin? How 
are they able compete 
with polyesters made from 
acid 

Dr. Pearl: Vanillin 
from spent sulfite liquor air oxida 
tion alkaline solution with coppe 
catalyst. not know the answe: 
your second question. 


The Lignin Dimethyl Sulfide Process: 


HEARON 


General Manager, Chemical Products Division, Crown Zellerbach Corporation, 


Camas, Washington 


new process based lignin will make large quantities 
sulfide available reasonable price. the process, lignin 
kraft pulping black liquors reacted with inorganic sulfur com- 
pounds elevated temperatures and pressures. The yield crude 
sulfide about per cent the kraft black liquor 
solids, which corresponds about half the methoxyl groups present 


the lignin. 


KRAFT PROCESS for pulping 
wood carried out heating 
chips with solution sodium hy- 
droxide and These 
chemicals dissolve the lignin that 
removed from the cellulose pulp the 
liquor concentrated vertical evap- 
orators per cent solids and 
surface evaporators about 
cent solids. then burned 
furnace, and the combustion the or- 
ganic material produces process steam. 
The inorganic chemicals are recovered 
smelt and are reused after chem- 
ical processing. 

Presented Session Chemical Utili- 
zation (Lignin), FPRS tith National Meeting, 
June 23-28, 1956, Buffalo, 


The Author: Hearon holds and 
Denver, and PhD from the Massachusetts In- 
stitute Technology. was research chem- 
ist with Eastman Kodak and assistant pro- 
fessor MIT prior joining Crown Zellerbach. 


432 


Thus the black liquor has value 
the pulping process source heat 
and inorganic pulping chemicals. 
new process, however, allows the re- 
covery organic chemical, di- 
methyl sulfide, from the black liquor 
without essentially interfering with its 
usual use the kraft process. This 
process then opens new possibilities 
for additional values 


pulping. 
Previous Methods Preparation 


Dimethyl sulfide may made 
the laboratory number methods 
(8, 13, 14, 15, 22, but none 
these practical importance. There 
are two commercial methods not based 
kraft black liquor that have been 
developed. One these reacts meth- 
anol and hydrogen sulfide over 


Cited the end this paper. 


thoria catalyst elevated temperatures 
(4, 26). The other process reacts 
carbon bisulfide with hydrogen over 
aluminum chloride catalyst (3). The 
latter has been used industrially the 
past, but not presently operation. 
Both commercial methods suffer from 
the defect that their source 
groups relatively expensive. 


The Lignin Process 


Unlike the previous commercia! 
processes, the lignin 


methyl groups that have only 


value. These methyl groups come fro: 
the lignin the black liquor. 


The structure lignin has not 
determined, but reasonably 
repeating phenyl propane units. 
the case softwoods, the benze 
rings contain adjacent hydroxyl 
methoxyl groups, while 
there additional methoxyl gro 
the other side the hydroxyl 
some units. These phenyl propa 
units have many variations 
from unit unit (1). 


While lignin after removal 
kraft process undoubtedly 
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from its existence wood, can still 
propane thus: 
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The methoxyl groups kraft lignin 
are split off very limited degree 
during kraft cook form methyl 
mercaptan and dimethyl sulfide. The 
amounts these chemicals, however, 
are very low, although sufficient 


contribute the odor generally asso- 


ciated with kraft mill (12). 

Hagglund and Enkvist 
cently found that, adding sodium 
sulfide kraft black liquor and heat- 
ing 300° for several hours, the 
amounts methyl mercaptan and 
dimethyl sulfide produced were greatly 
increased. Based their discovery, 
process has now been worked out for 
making sulfide good yields. 

This process operates contin- 
uous basis. Kraft black liquor about 
per cent solids from the vertical 
mixing tank, and sulfur compounds, 
such kraft recovery smelt, are added 
about equivalent the sulfur later 
removed dimethyl sulfide. The 
mixture heated heat exchanger 
about 380° and finally 
sparged steam 450° This tem- 
perature maintained until the reac- 
tion complete retention reac- 
tor tank. The tank relieved 
flash tank, and the volatile 
sulfide with water and little methyl 
mecaptan bled off through conden- 
sers. The black liquor returned 
the kraft mill for further evaporation 
and burning. The condensate run 
separator tank, where the upper 
phase containing dimethyl sulfide 
removed. This crude dimethyl sulfite 
about per cent pure and contains 
about per cent methyl mercaptan 
and per cent high boiling polysul- 
fides. The product purified 
scrubbing with dilute caustic, drying 
with per cent caustic, and finally 
distilling. The yields run about per 
cent crude 2.5 per cent pure, based 
the black liquor solids, 
pounds pure per ton pulp. 

small plant produce 1,500,000 
pounds per year has been operating 
the above process Camas, Washing- 
ton, for about year. 

The product excellent purity 
and meets the following specifications: 
Less than 0.01 per cent residuals 

Less than 0.05 per cent methyl mer- 

captan 

Less than 0.15 per cent water 

Less than 0.2 ppm carbon disulfide 


Properites Sulfide 


sulfide colorless liquid 
‘hat boils 37° (99° F.). has 


distinctive odor that not unpleasant 
for the pure material. Its specific grav- 
ity 20° 0.847, and refractive 
index 20° line sodium) 
water, but soluble many organic 
liquids. 


Chemical Reactions 
Sulfide 


The reactions sulfide are 
based cither the reactivity the 
methyl groups the sulfur. The 
methyl groups readily undergo chlor- 
ination give mono poly halogen 
compounds (29). 


Cle c cace 
CHASCH, CACH,SCH, to 


Mild oxidation dimethyl sulfide 
produces dimethyl sulfoxide, which 
now available commercially 
powerful solvent (27, 28). Further 
oxidation gives the sulfone (11). 


similar oxidation with chlor- 
gives stable intermediate. 


— 3 3 3 


—» 


Dimethyl sulfide forms complexes 
with many heavy-metal salts (6, 24, 
25, 30), and halogens (21), for ex- 
ample: 


reaction with alkyl halides, ter- 
tiary sulfonium salts are formed (8). 


CH,SCH, RK RS* x” 


The same type reaction occurs 
with beta propiolactone give di- 
methyl-beta-propiothetin (7). 


- 
cHco HCL H,).SCH.CHC 


Reaction with sulfur and alkali 
high temperatures forms the disulfide 
and polysulfides (9). 


H.SCH, 
Teor 


sulfide can also cleaved 
such reagents hydrogen sulfide 


(2), cyanogen bromide (10), 
phenols (23). 
CH,SCH, Bron cH (Cul, ) Ser 
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Uses for Dimethyl Sulfide 


The distinctive odor dimethyl 
sulfide makes value ingre- 
dient ordorizing formulas for nat- 
ural and artificial gas. This same prop- 
erty makes dimethyl sulfide interest 
industrial counter-odorant formulas. 
also finds limited use perfume 
intensifier. 

Because its immiscibility with 
water but compatability with many 
organic materials, dimethyl sulfide 
vent. Its solvent properties are similar 
to, but somewhat better than, diethyl 
ether. 


chemical, dimethyl sulfide is, 
course, the raw material for making 
dimethyl sulfoxide. also inter- 
esting raw material for plactics, and 
chemicals for the rubber 
tural industries. 


Mechanism the Lignin—Dimethyl 
Sulfide Reaction 


The first reaction appears be- 
tween lignin and sulfide ion give 
methyl mercaptan: 


modifying the reaction conditions, 
possible remove the mercaptan 
formed this stage before can 
react further. 

The second step for the mercaptan 
react with other methoxyl groups 
the lignin form dimethyl sulfide. 


Nao -C-C-C) CHS Ba Ne 
cH, 


This step further demonstrated 
occur reacting the kraft lignin with 
some other mercaptan under the condi- 
tions the dimethyl sulfide process, 
and the product then predominately 
the new mixed sulfide (16), thus: 


The total methyl groups removed 
from the lignin are about half those 
present. The black liquor that has been 
run through the dimethyl 
process, when rerun, does not produce 
further product. other words, ap- 
perently only half the methoxyl groups 
the lignin are reactive. explana- 
tion offered for 
result. 

Obviously, the lignin 
cally from other sources than the 
kraft process. practice, this has been 

true. Lignin from the soda 
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process works equally well. Lignin sul- 
fonic acid, which produced the 
sulfite pulping process, also produces 
dimethyl sulfide this process. The 
usual sulfite waste liquor contains both 
sugars. The latter interfere with the 
reaction, however, and must 
moved get highest yield (19). 

Going step further, other sources 
should work, and this has been found 
true. Such materials anisole 
(methoxybenzene) 
(ethoxybenzene) will produce the cor- 
responding dimethyl sulfide 
ethyl sulfide this process (17). Ob- 
viously, however, lignin the Jeast 
expensive source alkoxyl group and 
only methoxy present. Therefore, 
the process limited practical con- 
siderations the production 
derivatives. 


Methyl Mercaptan 


stated above, modifying the 
conditions the dimethyl 
process, possible remove the 
intermediate, methyl mercaptan, 
formed. The resulting crude product 
about per cent mecaptan and 
per cent sulfide, and can give 
pure methyl mercaptan fractionation 
(18). 

Thus this process capable pro- 
ducing two basic organic chemicals, 
sulfide and methyl mercaptan. 


Conclusions 


The production dimethyl sulfide 
method for producing this chemical 
commercial scale. The kraft industry 
the United States could produce 
about 350,000 tons this product per 
year. modifications the process, 
can also used produce prin- 
cipally methyl mercaptan. 

This process represents pioneering 
break-through the long-established 
problem making pure organic chem- 
icals for industry from lignin, nature’s 
second most abundant organic raw 
material. 
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Discussion 


stitute) What will the selling pric 
dimethyl sulfide 

Dr. Hearon: tank cars 


Chemistry): What the nature 
the demethylated lignin residue 

Dr. Hearon: still soluble 
alkali and can precipitated. 
ever, darker color than regular 
kraft lignin. 

College Forestry): What 
effect, any, does the dimethyl sul- 
fide process have the concentration 
the residual liquor going the 
recovery system 

Dr. Hearon: There was actually 
some per cent increase concen 
tration. 

(Weyerhaeuser Tim 
ber Co.): Are there any vesicant 


erties the chlorinated dimethy! 
sulfide 

Dr. Hearon: There are none 
cause the chlorine must bet 
position the sulfide linkage 
vesicant properties. 
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Chemical Properties, Derivatives, and Uses 


Levulinic Acid: 


CARL BORDENCA 
Director Research, Heyden Newport Chemical Corp., New York, New York 


Aithough levulinic acid has been known for years, high cost 
and low yield have limited commercial development. These obstacles 
are now said overcome. Among the derivatives described are 
alpha-angelica lactone, levulinate, celluloses, levulinate ace- 
tate, dimethyl-pyrrolidone, and basic aluminum levulinate. 


USE WOOD chemical raw 

material economic importance 
because its supply immense and 
replenishable. Availability, however, 
only one the factors influencing such 
use wood. Chemical utilization 
wood can attractive only the wood 
can obtained sufficiently low 
yields products sufficiently high 
value. Conversion spent wood from 
Naval Stores operation levulinic 
acid appears fulfill these 
quirements. 

Levulinic acid was discovered 
1875 (3)* among the hydrolysis prod- 
ucts hexose sugars. Although many 
its reactions and uses have been dis- 
closed since that time, none appears 
have achieved such significance 
have encouraged sustained produc- 
tion very large scale. The limited 
commercial development 
acid has been attributed its high 
raw material cost and low yield its 
production. These difficulties are over- 
come the Heyden Newport process, 
which will described future 
paper. 

The formation acid 
from wood involves the conversion 
its cellulose hexose sugars, and their 
subsequent dehydration and decom- 
position according the following 
scheme (10): 


CHO CHO Pormic 
CHOH 
HOH CH CH, 
12 
CHOH CH | CHa 
' 1 
40H 
CH OH CH20H 
Hexose Hyaroxy- Levulinic Acid 


Mol.wt.100 metnyl furfural Mol .wt.1l¢ 
Calculations based these equa- 
tions show theoretical weight yield 


64.4 per cent from hexose. This 


Session XI, Chemical Utiliza- 
tion (General), FPRS 11th National Meeting, 
June 23-28, 1957, Buffalo, 

the end this report. 


corresponds weight yield levu- 
linic acid per cent from spent 
per cent have been obtained from 
glucose (12) and yield per 
cent has been reported from Douglas- 
fir saw dust (2). will noted that 
one mole formic acid obtained 
theoretically for each mole levu- 
linic acid. 

Chemically, levulinic acid keto- 
valeric acid that undergoes reactions 
typical organic acids 
The position the keto grouping 
the acid such that cyclization can 
occur, which leads the formation 
hydroxy lactone. Spectral data con- 
firm the presence both forms. 


CH,-CO-CH.-CH,-CO,H CH -COH-CH,-CH,-co 


Keto acia dydrozy lactone 
(Ir) 


acid, levulinic acid the 
same order strength acetic acid. 
stable temperatures below 200 
C., and above that temperature decom- 
poses with the formation 
angelica lactone and other products. 


Salt levulinic may prepared 
conventional techniques, and are dis- 
tinguished their solubility aque- 
ous oxygenated solvents impor- 
tant difference between the salts 
levulinic acid and those fatty acids 
general, and has limited somewhat 
the range their utility. This has been 
particularly true with the drier-type 
salts commonly used the protective- 
coatings industry. 


Calcium levulinate the only salt 
that has achieved any commercial im- 
portance. used for the intrave- 
nous injection calcium, and ad- 
vantageous that high concentration 


The Author: Carl Bordenca holds from 
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and PhD from Purdue University. Dr. Bor- 
denca was instructor Alabama Polytechnic 
Institute, research chemist with Visking 
research chemist and later assistant director 
Southern Research Institute, and assistant the 
president, Newport Industries, before 
sumed his present position. 


FOREST PRODUCTS JOURNAL 


4 be 


4 


calcium can obtained small 
volume. Use calcium levulinate ap- 
pears declining, probably chiefly 
because the lack commercial 
source levulinic acid. inter- 
est note that, contrast the 
calcium salt propionic acid, 
levulinate ineffective preventing 
inhibiting mold growth (6). 

The iron salts levulinic acid, and 
particularly the ferrous salt that should 
value pharmaceutical applica- 
tions, not appear have been de- 
scribed investigated. This may 
due the difficulty preparation 
the lack interest because the 
unavailability levulinic acid com- 
mercial quantities. 

Interestingly, the basic aluminum 
salt levulinic acid has not been 
previously prepared described. 
may formed the reaction the 
proper proportions basic aluminum 
acetate and levulinic acid. Basic alum- 
water, and sufficiently high concen- 
trations will form gels with the alco- 
hols and with other 
vents. has the astringent properties 
characteristic aluminum salts, but 
has the advantage forming solutions 
with higher pH. Suggested uses are 
gelling agent, textile water- 
proofing, and for cosmetic prepara- 
tions (stick-type deodorants). 

myriad levulinic acid esters 
has been prepared (8). Suggested 
uses include those plasticizers, fla- 
vors, hydraulic fluid components, emul- 
sifiers and solvents. Vinyl levulinate 
new derivative levulinic acid, not 
previously described. colorless 
liquid with mild fruity odor, boiling 
point 93° mm, refractive 
index 1.4388 29°, and density 
1.031 29°/29°. Vinyl levulinate 
conveniently prepared the inter- 
action vinyl acetate 
acid the presence appropriate 
catalysts. offers number inter- 
esting possibilities. has vinyl group 
for polymerization and acid group- 
ing with reactive keto grouping. 
While vinyl levulinate does not poly- 
merize readily alone, least not 


high molecular weight products, 


does copolymerize with number 
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other vinyl compounds. Copolymeriza- 
tion with vinyl chloride gives prod- 
uct with increased tensile strength, im- 
proved heat stability, and increased dye 
susceptibility compared vinyl 
chloride polymerized alone. 
tion, with its available keto grouping, 
its copolymers may cross-linked 
yield thermosetting products. 

While cellulose esters levulinic 
acid have been mentioned the patent 
literature (11), their properties have 
not been defined. series cellulose 
acetate levulinate mixed 
pared ester interchange between 
cellulose acetate and levulinic acid has 
revealed some interesting properties. 
the vinyl polymers, the introduc- 
tion levulinyl groupings into the 
polymer chain gave enhanced tensile 
strength and increased dye susceptibil- 
ity. partial hydrolysis high 
levulinyl cellulose acetate levulinate, 
cold-water-soluble product may 
obtained. Tests show this product 
effective 
tion synthetic fibers such Nylon 
and Dacron well cotton. 


indicated above, alpha-angelica 
lactone may prepared heating 
levulinic acid above 200°. Better yields 
are obtained, however, distilling 
levulinic acid slowly low tempera- 
tures and pressures the presence 
phosphoric acid (5). 


examination its structure re- 
veals alpha-angelica lactone the 
anhydride levulinic acid. Depend- 
ing conditions, however, deriva- 
tives the acid the lactone form 
can obtained (7). For example, 
treatment alpha-angelica lactone 
with isopropyl alcohol the presence 
acids yields the pseudo ester (deriv- 
ative the lactone form), while 
ethyl hexyl alcohol yields the normal 
levulinate ester. 


ISOPROPYL 


ALCOHOL 
(111) 


ETHYL HEXYL 


ALCOHOL 


When alpha-angelica lactone 
heated the presence amines, 


Table PROPERTIES SOLVENTS FROM LEVULINIC ACID 


alpha 

Angelica 

lactone 
Molecular weight 98.1 
Density 1.083 
Freezing point, °C. 17.9 
Solubility in water, % 3 
Boiling point, °C. 

10 mm. e 51.8 
100 mm... 104.6 
400 mm. 152 
760 mm. 169 

gravity, 25/4 1.083 
Refractive index, 25° 1.445 
Flash point, °F. 152 


isomerized beta-angelica lactone. 
improved method for this process 
now available (9). 


CH - C®CH-CH.- CO CH.,-CH-CHeCH-CC 


lpna lactone eta lactone 


While the alpha lactone 
verted readily levulinic acid 
water the presence acid cata- 
lyst, the beta lactone much more 
stable. 

Hydrogenation both lactones pro- 
ceeds readily give 
lactone, and under more drastic condi- 
tions proceeds give 1,4-pentanediol 
(1). Valerolectone 
lactone are miscible with water all 
proportions, while the alpha lactone 
only slightly soluble water. Valero- 
lactone was offered commercially for 
very short time. 

levulinic acid hydrogenated 
the presence ammonia primary 
amines, pyrrolidone formed. Most 
interesting among these 
ethyl, 2-pyrrolidone (DMP) obtained 


from methylamine and levulinic acid. 


co 


DMP 


completely miscible with water 
all proportions, and excellent 
solvent for resins and polymers. 
excellent solvent for acetylene, and 
its use selective solvent petro- 
leum refining also indicated. 

Properties the solvents from levu- 
linic acid are summarized Table 

Examination the structure 
levulinic acid reveals also 
methyl ketone. undergoes the reac- 
tions that are characteristic ketones 
form oximes, semicarbazones, and 


beta gamma 
Angelica Valero- pyrroli- 
lactone lactone done 
98.1 100.1 113.2 
1.082 1.044 0.995 


Ca. —30 Ca. Below 70 
100 100 100 


83.1 79.8 

141 136.5 

185 182.3 

208 207.5 216 
1.082 1.044 0.995 
1.455 1.430 

210 201 


hypoiodite yield iodoform and suc 
cinic acid good yields. particula: 
interest the condensation levu 
linic acid with furfural yield 5-fur 
furylidine levulinic acid (4). 


furfural -furfurylidene lewilinic a 


This product intermediate fo: 
the preparation 
acid, which interest makin; 
polyesters and polyamides for plastic 
and textile applications. 

Thus may seen that the hydrol 
ysis wood levulinic acid provides 
raw material that extremely reac 
tive and that can converted com. 
pounds potential interest num 
ber fields. With the availability 
levulinic acid suitable cost, further 
uses can doubt developed and 
sizeable market for levulinic 


established. 
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Structure and Composition 


Aspen 


RALPH HOSSFELD 
and 
FRANK KAUFERT 


University Minnesota, St. Paul, Minn. 


Associate Professor; Professor and Director, School Forestry, 


The general appearance, morphology, chemical composition, 
and pulping characteristics aspen bark are discussed. Pulping 
the soda process gives low yield granular residue that consists 
aggomerates stone cells and fibers. The refined residue from 
cooking with neutral sodium sulfite consists bundles fibers from 
the inner layer the secondary phloem. 


BARKS ARE with 
relatively little use. With few ex- 
ceptions, such the small quantities 
redwood, aspen, hemlock, oak, and 
other barks used fiber products, tan- 
nin extraction, and forth, barks con- 
stitute disposal problems even when 
they are used for fuel. They make 
from per cent the total vol- 
ume timber harvested. the case 
pulpwood alone, this equivalent 
three five million cords annually. 
This tremendous volume little-used 
raw material poses challenge the 
forest products research worker, par- 
ticularly the wood chemist. 

What true for tree barks generally 
holds for the bark aspen (Populus 
tremuloides). The use aspen for 
pulpwood the Lake States has in- 
creased annually, from 
100,000 cords 1936 over 
1,000,000 cords 1956. the vol- 
ume aspen increases, does the 
volume bark that goes unused, the 
volume used for fuel, the volume 
that constitutes costly disposal 
problem. 

comparison the research that 
has been given wood, bark has been 
almost completely neglected—probably 
reflection its low economic value. 
was recognition this situation that 
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several years ago stimulated the Min- 
nesota School Forestry initiate 
studies into the characteristics, struc- 
ture, composition, and improved utili- 
zation aspen bark. This paper sum- 
marizes the results obtained from sev- 
eral studies these problems. 


Physical Properties Aspen Bark 
Aspen bark notably variable ap- 
pearance from smooth and light col- 


ored rough and dark. The normal 
bark smooth and gray color, with 


waxy feel. The rough, darker colored 
bark associated with abnormal peri- 
derm formation (8)*, which appar- 
ently results from mechanical injury 
attack fungi and lichens. 

The proportion bark its 
thickness found stems various 
diameter classes given Table 

Hale (7) reported similar data 
confirmation the generalization that 
the thickness bark increases with 
age the tree and decreases with 
height section any given tree. 

The specific gravity aspen bark 
was also reported decrease with 
increase diameter tree, irrespec- 
tive the age the tree. 


Cited the end this paper. 


PHELLEM 


PHELLODERM 


SECONDARY 
PHLOEM 


Fig. 1.—Photomicrograph cross section aspen bark, show- 
ing anatomical regions. parenchyma cells; stone cells; ray 


cells; fibers. 
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Table 1.—WEIGHT AND THICKNESS ASPEN BARK 
RELATED TREE DIAMETER 


Table 2.—PROXIMATE ANALYSES ASPEN BARK 


Browning (4) 


> ri Che 
Per centt Percent Percentt Per centt Per centt 
volume 1.5 inch Average ° ‘ 
Stem diameter 3 inch top top thickness Green Over-dry rag Ether i 4.05 2.8 
an « 99 5 Benzene. 0.49 4.0 
0.12 23.2 Alcohol 17.05 1.0 11.6 
0.24 14.4 17.2 Holocellulose 60.63 
1l 0. 13.3 15.7 Red. Sugart 39.7 


Aspen bark morphologically com- 
posed three well defined regions 
(6, 10). The outer layer periderm 
(phellem, Fig. smooth-barked 
trees normally consists from six 
eight rows more less rectangular 
cells (0.029 0.020 mm.) and makes 
about per cent weight the 
dry bark. The second layer soft 
green mass slightly tangentially 
elongated parenchyma cells (0.026 
0.069 mm.) and amounts about 
per cent the dry weight the bark. 
This layer considered include the 
phelloderm and cortex, and may con- 
tain stone cells accompanied small 
amounts fiber. The third layer the 
secondary phloem, and may represent 
about per cent the bark. 

The bark may easily separated 
into four distinct layers after brief 
period steaming the autoclave. 
The first (outer) layer corresponds 
morphologically the phellem and 
the second layer the phelloderm. 
The third and fourth (inner) layers 
are divisions the secondary phloem, 
the third layer consisting fibers in- 
termixed with stone cells. The fourth 
layer consists almost entirely fibers 
(average length 0.98 mm), ray cells, 
and other parenchyma cells. Although 
sieve tubes are present the second- 
ary phloem, course, they not sur- 
vive the maceration techniques em- 
ployed studying the cellular compo- 
sition the bark. 


Table 3.—DISTRIBUTION 


*All values are based on oven-dry weight of original bark. 


derived from successive treatment order listed. 

hydrolysis extractive-free bark. 

§ Gluclose 60 per cent, Galactose 2 per cent, Mannose 1 per cent, Arabinos: 
5 per cent, Xylose 30 per cent. 


has been found that, the air- 
dry bark coarsely pulverized 
hammer mill, may separated 
screening air flotation into two 
fractions, one which contains the 
elements the periderm, cortex, and 
outer region the secondary phloem. 
The other fraction composed almost 
entirely the fibrous elements the 
inner bark the form small slivers. 


Chemical Composition Aspen 
Bark 


The methods and results studies 
the chemical composition va- 
riety barks have been summarized 
reviews Segall and Purves (11) 
and Kurth (9). Although the litera- 
ture prior 1946 well represented 
these publications, reference 
made studies concerned with aspen 
bark. The earliest record chemical 
studies the genus that 
Braconnot (2), who 1830 reported 
the identification the glyosides sali- 
cin and populin the bark 
More recently, Browning and Bublitz 
(4) and Chang and Mitchell (5) have 
reported proximate analyses, which are 
summarized Table comparison 
with the results the present study. 

Aspen bark noteworthy its 
high content extractive material 
reported Table Successive extrac- 
tion with organic solvents and water 
may remove much per cent 


COMPONENTS ASPEN BARK 


Tissue Elements* 


the original whole bark, and 
further interest note the distribu- 
tion these extractives within the 
bark. The region phelloderm 
composed 77.5 per cent neutral ex- 
tractives combined with per cent 
material that appears pectin accord- 
ing the method Anderson (1). 
Although the summation 
analyses greater than 100 per cent, 
should pointed out that elements 
proximate analysis are not mu- 
tually exclusive, and often represent 
overlapping components. any 
event, the region phelloderm con- 
tains only small proportion struc- 
tural tissue. 


The outer region the secondary 
phloem contains the largest proportion 
the bark extractives, although they 
are present lesser concentration than 
the phelloderm. analysis the 
alcohol-benzene extractive (3) given 
Table About per cent the 
alcohol-benzene extractive composed 
phenolic glycosides that, according 
Braconnot (2), would repre- 
sented part salicin (ortho hy- 
droxymethyl phenyl 
side) and populin salicin). 
The isolation present studies 
both free benzoic and salicylic acids 
from the crude alcohol-benzene extract 
supports this suggestion. The lipid 
fraction was reported consist 
about per cent free fatty acids 
with average chain length 
carbon atoms. The unsaponifiable por- 
tion the lipid material amounted 


Phellem Phelloderm Secondary Phloem Table 4.—ANALYSIS THE ALCOHOL- 
2.0 17.2 outer layer 67.2 inner layer 13.6 BENZENE EXTRACT ASPEN BARK 
Per cent Per cent Per cent Per cent 
layer bark layer bark layer bark Jayer bark Per cent 
Per cent Per cent Per cent Volatile substance (100° C., vacuo) 
*All percentages based oven-dry weight original bark layer. 
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per cent, and was said com- 
posed principally phytosterols. 

result present studies, has 
been found that the petroleum ether 
extractive, represented 3.88 per cent 
part lignoceric acid (6.4 per cent), 
linoleic acid (7.7 per cent), 
terol (0.2 per cent), and ceryl alcohol 
(0.06 per cent. unidentified hydro- 
carbon (m.p. 56-7° C.) and un- 
identified unsaturated 
have been isolated. Details this por- 
tion the study will forthcoming 
later publication. 


Pulping Characteristics 


Although the pulping properties 
aspen bark have not been extensively 
investigated, has been found that 
the material may disintegrated 
alkaline cooking reagents, but that the 
pulp residue leaves much desired. 
When the bark cooked with sodium 
hydroxide, the resulting screened pulp 
granular; consists agglomerates 
fiber associated with stone cells. The 
cellular components the periderm 
and cortex, well parenchyma and 
rays, are lost screening and the 
product consists almost entirely 
residues from the secondary phloem. 
When cooked with neutral sodium sul- 
fite, the bark retains its original form, 
and after mechanical disintegration 
and screening yields residue sec- 
ondary phloem shredded and un- 
pulped state. Microscopic examination 
the screened residue shows con- 
sist thin, tangential sections the 
secondary phloem composed almost en- 
tirely fiber and parenchyma cells, 
with the ray and stone cells removed. 
The yields and analyses the result- 
ing residues are given Table 


Utilization 
The yields and quality fiber are 


not such would encourage its use 
any but low-grade fiber products. 
present, being included certain 
fiber products where the nature the 
product does not justify removal 
the bark before the wood pulped. 

The mechanical separation the 
inner fibrous layer the bark from 
the outer nonfibrous materials appears 
have possibilities, and needs further 
investigation. Such separation might 
result the production useful fi- 
ber from aspen bark. 

practical methods recovery can 
developed, the bark extractives ap- 
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chemical raw materials. 
bility such method utilization 
must await further information 
the nature and composition these 
extractives. 
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Discussion 


College Forestry): Have you 
determined per cent fiber bark? 

would guess there was about 
per cent stiff-walled fiber. 

Zeigler (Arthur Little, 
Inc.): When you pulp the entire log, 
does the bark present 
problems 

Dr. Kaufert: might. For example, 
the dense stone cells might settle out, 
which would give non-uniformity. 
This happens board manufacture. 

Dr. Jahn: know one mill using 
alkaline pulping which pulps the en- 
tire aspen log and removes stone cells 
and dirt centricleaning. 

Dr. Kaufert: Perhaps Mr. Wise can 
tell something about non-uniformity 
board manufacture due bark. 


Wise (Wood Conversion 
Co.): have found that the pres- 
ence bark increases the density 
insulation board. Apparently, the bark 
reduced such size that the bark 
particles lie the interstices the 
board—thereby adding weight the 
board—with increase thickness 
strength. 

Clark Heritage (Consulting Engi- 
neer): Does steaming laboratory 
method separating various layers 
bark have commercial possibilities 

Dr. Kaufert: This laboratory 
technique only—using 

Mr. Heritage: presume you have 
isolated fairly large amounts corky 
material from bark. What kind 
properties does have? 

Dr. Kaufert: Not. very promising. 
The material has low resilience. 

Mr. Heritage: bark from single 
species, will hard tissue occur both 
spherical (stone cells) 
form (heavy-walled fibers) 

Carl (State University 
College Forestry): Stone 
cells and heavy-walled fibers 
cur combination possibly third 

Mr. Heritage: How does bark react 
sodium hydroxide after extraction 
with 

Dr. Kaufert: additional per 
cent soluble cold per cent 
NaOH. Forty-two per cent the fresh 
whole bark soluble cold per 
cent NaOH. 

What kinds aspen were used this 
study 

Dr. Kaufert: Only tremuloides was 
used this study. the 1940's 
worked with others. 

Woodruff (Battelle Memoria! 
Institute): What the availability 
How you get it? 

Dr. Kaufert: Aspen bark available 
most pulp mills using rough un- 
peeled aspen. Some old wood when 
used and changed from the original 
green condition. would guess that 
comes the mills unpeeled. 

Lyness (Proctor and Gamble 
Co.): What stain was used the 
slide you showed the various layers 

Dr. was probably fast 
green and saffranin commonly used 
for bark section. 
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HERE GREAT DIFFERENCE 

the way window frames are 
handled and machined the small 
shop, where necessary get out 
two three special frames, against 
production standard window frames 
large quantities. This being true, 
not possible make window frames 
the small shop (by methods some- 
times used three four detail 
frames) with sufficient economy 
anywhere near compete with large 
stock mills that make these items. Just 
sash and windows have standard 
sizes based even-inch glass sizes, the 


same true standard window 
frames. 


time goes on, somewhat larger 
portion windows seem the 
casement type. Regardless that fact, 
the double-hung window still widely 
employed, and frames for double-hung 
windows are standard items with many 
large manufacturers. 


There are different aspects 
window-frame design, for some 
which decided advantage claimed 
their manufacturers. instance 
point making window frames with 
jamb widths the same standard 
studding, with the exception about 
1/16-inch overwidth allowance com- 
pensate for slight variations. Manu- 
facturers such frames groove the in- 
side edge the jamb many cases, 
receive tongued jam liner. Under 
such arrangement, jamb liners 
different widths can employed 
(which simply form extension 
the jamb width which the joint 
covered the inside stop) make 
the frames fit walls varying thick- 
nesses without any additional working. 


Working Sills Handfeed Jointer 

One interesting aspect work 
around small custom mills the old 
days was detail frame jobs, where 
seemed architects vied with one an- 
other incorporating frame sills 
different cross section. Generally, these 
were worked out handfeed jointer, 
whenever there was not enough 
them justify setting molder for 
the purpose. 


Considerable manipulation 
eral jointer setups are necessary get 
out some the types sills that were 
made. The work really not difficult, 
however, once man understands the 
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Working Window Frame Parts 
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principles involved. Nevertheless, such 
work encountered less and less, for 
increasing number cases build- 
ers are realizing great economies in- 
volved planning houses 
manner that standard frames can 
used throughout. 

Another change that has been quite 
extensive gradual disappearance 
the old weight-and-pulley system for- 
merly employed. the old days, many 
machines were found different mills 
which had been specially designed for 
working out the special types slot- 
ted openings required receive the 
pulley hardware, and cut the corres- 
ponding jamb pockets near the bottom 
the frame. Development differ- 
ent types sash balances that took the 
place the old weights made great 
difference this respect. Such ma- 
chines are therefore found with less 


frequency. 


Methods Cross Working Frame 
Parts 


far cross-working frame parts 
was concerned, the old detail mill 
this job was often performed com- 
bination roller-type cutoff saw and rip- 
saw. these machines, the various 
frame parts were sized width, the 
cross-gaining was performed the 
frame stiles, longitudinal grooving was 
machined for the parting stops, and 
the sills were horned. 

Even plants where window-frame 
work handled large-production 
quantities, there has been considerable 
change the picture greatly en- 
hance the production rate. The leading 
factor large-quantity cross-working 
window-frame parts the double- 


Fig. 1.—Double-end tenoner used the 
factory frame department Long-Bell Lum- 
ber Co., Longview, Wash., for cross-working 
window-frame parts. This machine can handle 
pieces feet length. Photo courtesy 
Bell Lumber Co., and Greenlee Bros. Co. 


end tenoner. modern machines 
this kind, cross-working window- 
frame stiles stepped greatly 
through the use window-frame at- 
tachment. This unit allows angle gains 
from square cut the sill end 
window-frame stiles, while the work 
feeds through the tenoner parallel 
dogs. 

This attachment automatically moves 
the top and bottom tenoning units 
one end the machine diagonally 
across the work. One can thereby trim 
both ends window-frame 
square, and make angular dado cuts 
one side the machine. The pieces are 
fed pairs, back back, similar 
dado cuts are obtained both stiles 
one end, with the top and bottom ten- 
oner heads. 

not necessary cut this end 
the window frame stile off angle, 
parallel the angular gain. pos- 
sible, however, using combination 
heads that dado and cut off simul- 
taneously. machine with such at- 
tachment can readily have discon- 
nected when one through with this 
particular job, which allows the tenon- 
ing heads returned normal po- 
sition for other work. 


Horning Window Frame Sills 


machines this kind, notching 
corners workpieces passing through 
the tenoner while they are held edge 
notches necessary the window-sill 
horning job, however, special prob- 
lem arises. necessary hold the 
sills angle that corresponds the 
amount their and the 
bevels that have previously been ma- 
chined their edges. This accom- 
plished using special clamp dogs 
hold the sills the correct angle for 
trimming and notching. 

double-end tenoners, sills 
inches width can handled 
units with 60-inch beams. Notching 
saws, mounted the tenoning and 
coping units, will cut deep 
inches from below, and 
inches inward from the end the 
piece. Usually, best have ex- 
tended cutoff saw mountings and 
where this job performed, depending 
the length horn required the 
sills. 
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Some Physical Factors Influencing the 


Effectiveness 


Ottawa Laboratory, Forest Products Laboratories Canada’ 


Decay tests indicate that effectiveness pentachlorophenol 
against typical brown rot independent the swelling capacity 
the solvent over wide range. With white rot, the results indicate 
increased efficiency the fungicide when deposited from the better 
wood-swelling solvent. Data were evaluated application the 


logistic function. 


THE OTTAWA LABORATORY 

the Forest Products Laboratories 
Canada, study being made 
some physical factors that may influ- 
ence the effectiveness preservatives. 
This work has involved the study 
some oil-type preservatives well 
solid fungicides deposited the wood. 
The preliminary work connected with 
the latter type preservative 
ported here, and continuing 
work completed, also will 
reported. 

The effectiveness the treatment 
wood with solid preservative, present 
alone the wood after the evapora- 
tion the vehicle, was investigated 
with the view that the vehicle might 
influence the effectiveness the treat- 
ment. was felt that any influence 
the vehicle the effectiveness the 
treatment might related its wood- 
swelling capacity, since this property 
modifies the location deposited 
substance. Liquids that not swell 
wood, such light fractions petro- 
leum, are found leave dissolved sub- 
stances, such water-repellant resins, 
the capillary surfaces the wood 
(9)*. Liquids that swell wood, how- 
ever, are found expand the cell wall 
and induce the penetration and deposi- 
tion solids this region. This il- 
lustrated the process 
wood reduce dimensional change, 
which solid matter deposited 
the cell wall the use wood- 
swelling solvents (10). 

industrial preservative treatments 
that involve the deposition penta- 
chlorophenol the wood, light petro- 
leum fractions are employed the sol- 
vents. such treatments, would 
expected that the preservative de- 
posited the capillary surfaces and 
not within the cell wall. investi- 


gate, then, any change effectiveness 

the Annual Meeting the 
Eastern Canadian section, FPRS, held Mon- 
treal on March 7-8, 1957. 


contribution from the Forest Products 
Laboratories Canada, division the For- 
estry Branch, Department Northern Affairs 
and National Resources. 

Cited the end this report. 


the pentachlorophenol its loca- 
tion with respect the cell wall was 
modified, was necessary use sol- 
vents range wood-swelling ca- 
pacities. These solvents, together with 
their relative swelling capacities, are 
listed Table 


Table 1.—THE SWELLING CAPACITY 
THE SOLVENTS USED 


Relative swelling 
capacity 


Solvent (water=100) (11 
Benzene 
Toluene 1.6 
alcohol 
n-Propyl alcohol 45 
Ethyl alcohol 3 83 
Cellosolve* _ 87 


*Ethylene glycol monoethy! ether. 


Sets test blocks were impregnated 
with graded retentions pentachloro- 

henol means the solvents shown 
Table These sets blocks were 
then subjected decay test evalu- 
ate the effectiveness each treatment. 
Two fungi were employed the de- 
cay testing, the brown rot fungus, 
Lenzites trabea, and the white rot fun- 
gus, Polyporus abietinus. 
thought that the white rot, 
(2), might inhibited its attack 
the lignin deep the cell wall 
the presence fungicide within the 
cell wall; such inhibition might ex- 
pected the series blocks treated 
with the wood-swelling solvent. The 
tacks the cellulose that situated, for 
the most part, near the surface the 
cell wall; expected that the fungi- 
cide placed within the cell wall the 
wood-swelling solvent would have less 
effect the action this fungus. The 
results reported here appear con- 
sistent with this picture, but further 
work being done see the results 
remain consistent for different fungi 
and solvents. 

The first part this investigation 
consists experiments establish the 
influence the swelling power 
solvent the distribution the pen- 
tachlorophenol inside the wood struc- 
ture. Since the cells wood form 
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capillary structure, solution penta- 
chlorophenol non-swelling solvent 
would only fill the capillaries and, 
upon evaporation, leave the capillaries 
coated with the residual pentachloro- 
phenol. Subsequent leaching with 
non-swelling solvent might 
pected remove practically all the de- 
posit. solution pentachlorophenol 
strong swelling solvent not only 
brings the pentachlorophenol into the 
capillaries, but carries further into 
the swollen (and thereby opened) cell 
wall. Upon evaporation, only the part 
the pentachlorophenol deposited 
the capillaries might expected 
accessible leaching with 
swelling solvent. 


Results and Discussion 


Deposition Pentachorophenol 
the Cell Wall: The pentachloro- 
phenol was the purest grade ob- 
tainable from Eastman Kodak. The 
solvents were the grade, ex- 
cept ethanol, which was the ordinary 
per cent solvent grade. 


Wood meal, rather than blocks, was 
used promote the ease extraction 
pentachlorophenol. The wood meal, 
red pine sapwood, was ground 
Wiley mill and impregnated with pen- 
tachlorophenol soaking two-gram 
sample solution, then fil- 
tering the meal from the solution and 
allowing air-dry for one week. 
The weight solution retained the 
wood was the neighborhood 
three grams for each one-gram sample 
meal, but was not recorded exactly 
since was desired find the amount 
that entered the cell wall 
and not the total amount 
the wood. The solvents 
were: benzene, non-swelling liquid; 
n-propyl alcohol, medium-swelling 
liquid; and ethyl alcohol, liquid 
fairly great wood-swelling capacity. 

The samples meal were then suc- 
cessively extracted with benzene and 
alcohol, and the extracting liquid was 
analyzed for pentachlorophenol. The 
analysis was done titrating alco- 
holic solution 
with aqueous sodium hydroxide the 
phenolphthalein end-point. The penta- 
chlorophenol solutions obtained al- 
cohol extractions were, then, ready 


analysis, after being evaporated de- 


crease their bulk. The benzene solu- 
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tions were evaporated small vol- 
ume and then bulked with alcohol. 


may seen Table that more 
pentachlorophenol was found ex- 
tractible with alcohol from the series 
initially treated with alcoholic solu- 
tion the fungicide than from series 
which the poorer swelling liquids, 
benzene and propanol, were employed 
the vehicles. The amount penta- 
chlorophenol extracted 
however, was found much 
smaller than the quantity that the cell 
wall could expected take up. 


Table 2.—EXTRACTIONS 
FROM GROUND SAPWOOD 
GM. SAMPLES) 


extracted 


cone. in penta 
Initial penta treating 
vehicle solution Benzene Alcohol 
Per cent mg. mg. 

Benzene 0.02 1.5 

0.15 4.3 

0.50 18 

1.00 35 

2.00 63 2 

150 
Alcohol 0.02 2.9 

0.15 4.9 

0.50 16 

1.00 

2.00 53 20 

5.00 160 14 
n-Propanol 0.02 2.2 

0.04 3.9 

0.50 

1.00 

2.00 56 

5.00 140 


arrive the expected quantity 
consider what occurs the solvent 
evaporates from solution that fills the 
void spaces the wood. the sol- 
vent evaporates, the solution becomes 
more concentrated, 
greater diffusion into the cell wall be- 
comes possible. This concentration 
reaches maximum when the remain- 
ing solvent becomes saturated with sol- 
ute. assumed that the solute 
carried into the cell wall this same 
concentration, then the maximum 
amount solid carried that loca- 
tion would depend the swelling 
power the solvent for wood, and 
would (in gm. solute/gm. wood): 

where the relative swelling power 
the solvent with respect 
water, 

the fiber saturation point 
the wood for water (in gm. 
water/gm. wood), 

the density the solvent, 

the saturated weight ratio 
solute/solvent, and 


limit, course, the above up- 
take solute the cell wall set 
the void volume the wood well 
the saturation solubility the sol- 
ute. This dVW, where the void 
volume the wood per gram, 
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and and have their previous 

Applying this relationship alco- 
hol and taking solvency 
about per cent (6), found that 
would about 100 mg./gm. may 
and mg./gm. wood are reached, 
but only the higher concentrations. 
can assumed that, the lower 
concentrations, some was also 
the cell wall but very small 
amounts. The inability the cell wall 
must mean that the solute does not en- 
ter the cell wall the same ratio 
present the free liquid. For sol- 
utes that themselves not swell wood 
this expected, because some 
the solvent bound the swollen 
wood, and being associated with the 
wood components not available 
the solute. also expected that 
solutes great solubility will not en- 
ter the cell wall the proportion 
given above, since the swelling capacity 
given for the pure solvent and not 
for the solution. 

The n-propanol solutions induced 
more penetration the cell wall than 
did benzene, the non-swelling liquid. 
not certain, however, whether 
small amounts are not pres- 
ent, since the method analysis for 
range uncertain. This being inves- 
tigated further more sensitive 
chlorophenol that tagged with radio- 
active chlorine-36 used tracer. 


The Decay Tests: The decay tests 
were the buried-block type; that is, 
the blocks were buried sterile soil, 
jars, except for one corner that pro- 
jected about inch above the soil. 
The jars were then sterilized, and the 
contents were inoculated with the test 
fungus. Decay was allowed proceed 
for two months, then the blocks were 
removed, dried, and weighed, and the 
weight loss was recorded. The weight 
loss was found from the difference be- 
tween the oven-dry weights the 
blocks before and after decay, rather 
than from the weights the blocks 
conditioned some particular moisture 
content. 


The buried-block modification 
the soil-block test (8) was used, rather 
than the more usual soil-block test 
originated Flerov and Popov (5) 
and developed and described others 
(4, 7), which the test-block un- 
buried. The buried-block test was em- 
ployed because the short decay time 
about two months, compared the 
four months required for the comple- 
The limit, dVW, does not apply here, since 


the meal retains more impregnating liquid than 
does whole wood. 


tion the unburied-block test. Al- 
though this latter test has been pro- 
posed ASTM Standard (1), the 
buried-block test, which involves 
much shorter incubation time, was con- 
sidered suitable for the compari- 
son the results obtained 
group tests. 

The test blocks, which were cm. 
cubes red pine sapwood, were oven- 
dried (at 105° C.) and weighed, then 
vacuum-impregnated with 
chlorophenol solution. With each sol- 
vent used, series about twenty 
blocks was prepared with retention 
pentachlorophenol graded from 
0.001 0.1 pound per cubic foot. 


Table 3.—RESULTS BURIED-BLOCK 
TESTS, WITH TRABEA* 


Solvent Benzene 


n-Butanol 


retention Weight retention Weight 
ft. loss ft. loss 


x103 per cent x103 per cent 
95.2 3.97 99.7 
99.9 3.82 92.1 
8.14 90.6 7.70 89.5 
8.93 96.0 7.98. 85.8 
91.7 
80.2 12.2 
20.2 15.7 89.3 
21.3 81.1 15.8 90.4 
25.2 20.8 
24.7 69.9 19.2 50.1 
28.2 41.0 23.1 75.5 
27.1 47.9 81.4 
54.3 28.0 49.3 
30.9 50.5 21k 58.6 
34.6 34.4 30.3 5.6 
34.4 28.4 32.8 3.9 
49.6 24.5 47.7 9.2 
49.6 28.4 44.9 
66.6 5.4 64.5 ye | 
63.0 5.0 64.7 7.6 
83.1 3.4 82.2 
85.1 5.0 west 11.3 
Solvent -Propano Ethanol 
1.55 1.85 99.1 
1.56_ 94.1 4.78 98.3 
71.3 98.1 
4.09 71.6 9.33 
98.9 91.3 
87.8 13.1 78.3 
12.5 89.8 68.8 
16.0 71.8 81.9 
17.4 63.9 18.9 89.5 
19.1 95.2 49.9 
19.7 23.1 41.6 
23.0 50.7 34.9 
46.4 27.7 37.3 
29.1 44.7 32.2 49.9 
54.9 32.9 45.2 
30.5 71.6 36.2 20.9 
49.5 20.8 54.0 3.6 
45.8 21.7 54.8 5.7 
61.9 12.3 69.0 | 5.5 
63.6_- 12.3 75.0 3.1 
5.6 
76.6 3.1 6.1 
Solvent Cellosolve Toluene 

75.1 95.6 
1.67 90.4 89.5 
4.60 99.5 4.14_ 99.3 
9.13 96.6 8.54 94.1 
92.9 8.62 79.7 
13.0 87.8 12.5 67.5 
12.9 83.5 12.6 69.0 
16.6 70.1 16.9 71.2 
16.7 70.0 83.3 
25.2 54.9 20.1 50.3 
28.6 43.9 21.4 44.8 
35.8 68.1 25.3 37.1 
35.5 63.0 24.6 36.7 
67.9 1.3 30.2 47.4 
62.7 4.2 27.4 
90.4 3.6 23.7 
80.5 32.0 27.0 
48.1 10.7 

39.1 11.3 

7.6 

68.1 6.1 

84.5 3.6 

4.2 


The weight loss the impregnated block 
expressed the percentage the mean weight 
loss of the controls. 
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Four extra blocks for each series were 
impregnated with the pure solvent and 
kept controls. The excess solution 
was wiped from the impregnated 
blocks, which were then reweighed 
and allowed air-dry for seven days. 
The retention pentachlorophenol 
was calculated from the gain weight 
the freshly impregnated blocks and 
the concentration the treating 
solution. 

The pentachlorophenol and alcohol 
were the same grade already men- 
tioned. The solvents used, that is, the 
benzene, toluene, n-butanol, and 
n-propanol, were grade. 

The results the soil-block tests are 
given Table for the se- 
ries and Table for the abietinus 
series. The weight loss each block 


Table 4.—RESULTS BURIED-BLOCK TESTS, 
WITH POLYPOROUS ABIETINUS* 


Solvent Benzene 


Cellosolve 
“Penta” “Penta” 

retained Weight retained Weight 
Ib./cu. ft. loss Ib./cu. ft. loss 


x10% per cent x108 per cent 
4.32 94.82 4.31_ 52.20 
8.40_ 86.59 4.29. 86.15 
8.72. 97.86 8.92 63.64 
11.82 69.58 8.48. 98.50 
12.5 82.36 13.5 60.16 
46:66... 81.36 13.8 62.38 
17.95_ 80.45 17.2 39.62 
21.8 75.39 19.4 50.14 
ye 82.58 21.5 25.87 
26.3 48.05 30.3 25.23 
26.75 56.19 29.2 15.94 
28.0. 45.89 36.8 17.22 
3C.1 64.23 36.0 19.60 
34.9 65.43 34.4 39.91 
32.9 67.19 40.6 28.63 
34.3 40.44 39.7 33.84 
35.0 29.15 44.7 31.33 
37.5 17.62 61.7 5.34 
36.8 24.65 69.1 2.26 
43.1 25.71 70.5 1.74 
43.0 22.71 83.8 
60.7 13.04 83.4 1.23 
58.3 15.07 
68.4 6.24 
65.0 9.08 
80.4 9.98 
80.2 7.90 


The weight loss the impregnated block 
expressed the percentage the mean weight 
loss the controls. 


Pentachiorophenoi| —— Pounds per M Cubic Feet 


Fig. 1.—Decay red pine blocks, treated with penta- 
chlorophenol toluene and exposed 


expressed the percentage the 
mean weight loss the controls. This 
method expressing the results was 
chosen that the results could used 
directly subsequent calculations. 
Representative results are plotted 
the toluene series decayed 
and Fig. both series decayed 
abietinus are shown. 

The plotted results the buried- 
block tests exhibit the sigmoid shape 
common this type test. That is, 
the effect increase the dose 
small low retentions, larger inter- 
mediate retentions, and small again 
the highest retentions. The rapid 
change effectiveness the fungicide 
the retention passes from the inter- 
mediate the high values (about 
vides the basis for finding the thresh- 
old value, the point most often used 
the comparison wood preserva- 
tives (3). This value found the 
intersection the dotted lines Fig. 
which were drawn through the ap- 
proximately straight-line portions 
the curve. 

The threshold-value method com- 
parison results was not used for the 
data this paper, however. Another 
method, which will described de- 
tail subsequent paper, was used. 
This method, which general use 
for the testing biologically active 
substances, involves fitting the logistic 
function, whose form shown 
Table the whole set results 
rather than fitting two straight lines 
the results two separate regions. 
This change procedure was made 
that the results could considered 
unit. 

There are also certain differences, 
which will discussed subsequent 
paper, between the physical state the 
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LEGEND 
Treated with pentochioropnenol in cellosoive 
Treated wiih pentochiorophenol in Benzene 


«0 70 


Fig. 2.—Decay red pine sapwood blocks exposed 


preservative used here and the pre- 
servatives for which threshold values 
are most often determined, which 
make the use the logistic method 
desirable. the preservative water- 
soluble carried oil, can lost 
from the test blocks diffusion 
flow, thereby giving rise 
tional which themselves cause 
change weight the block. Ad- 
justment made for those operational 
losses the horizontal, straight line 
the threshold method. the 
tem considered here, however, the 
pentachlorophenol not dissolved 
carrier, and cannot flow from the 
blocks and cannot diffuse from the 
blocks since not soluble water. 
The are, then, 
considerably reduced and 
ment for them need made. 

The logistic function was fitted 

give straight line, where and 
are, respectively, the per cent weight 
loss the test block and the retention 
pentachlorophenol. The least squares 
line was calculated, and the constants 
thus found are listed Table The 
regression coefficients, which seem 
indicate good fit, are also shown. The 
complete sets data were used the 
calculation the curve-constants ex- 
cept for few results below reten- 
that were excessively scattered. Since 
the threshold value was not used, the 
sets results were compared cal- 
culating the dose necessary reduce 
decay 50, 27, and per cent 
that the controls. These values are 
listed Table 

may seen that there close 
agreement, among the various series, 


necessary inhibit decay caused 


443 


2 
2 
| 
70 70 | 
60 60 
i \ 
30 > 
\ 
20 
5) 10 20 30 40 30 60 70 80 90 100 ° 10 20 80 90 wx 


Table FUNCTION CONSTANTS FOR THE SETS DATA 


(regression 
Solvent coefficient Solvent 
trabea series 
Benzene 4.435 6.462 0.96 
n-Butanol 3.621 6.151 0.95 
n-Porpanol 4.569 6.530 0.93 a 
Ethanol 6.147 0.95 
Cellosolve 4.678 6.911 0.94 n-Propanol 
abietinus series 
Cellosolve 
Benzene 2.904 0.92 
Cellosolve 2.782 0.90 series 
q Cellosolve 


where q is the weight loss of a block expressed as the per cent of the weight loss 


of the control blocks, and 
x is the dose of preservative in lb. /cu. ft. 


Note that, for the constants as given here, the dose was multiplied by 10% 


before being substituted in the equation. 


the brown rot fungus trabea. With 
the white rot fungus the 
decay-causing organism, 
may seen from Table and Fig. 
that the pentachlorophenol was more 
effective when placed wood from 
cellulose than from benzene. Only two 
thirds much pentachlorophenol was 
required with cellosolve with ben- 
zene. the series there are 
variations doses the per cent 
decay level almost great that be- 
tween the two series, but 
can seen that the values the 
doses have approached each other 
the per cent level for trabea, 
whereas the series main- 
tain their relative difference all 
levels. 

This behavior agrees with the tenta- 
tive picture influence the solvent 


the action fungicide that was 
given the introduction; that is, that 
the effectiveness fungicide might 
change when deposited from vehicles 
capacity 
and that the change might not the 
same for all fungi. was found that 
the white rot abietinus was inhibited 
its action greater extent than 
the brown rot the fungi- 
cide deposited from the wood-swelling 
vehicle. Since benzene 
differ significant factors other than 
ability swell wood, remains for 
continuing work show whether the 
same behavior found with other 
white rots and other vehicles. 
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Every successful sawmilling operation practices some form 
quality control, whether realizes not. Analysis the program 
Brooks—Scanlon indicates both increase dollar value end 
product and lowered manufacturing cost. This paper covers the 
quality-control program from the log pond the green chain. 


TERM QUALITY CONTROL has 
acquired great many interpreta- 
tions, depending upon who using 
and where being used. Quality 
control not something new indus- 
try. has only gained increased empha- 
sis through terminology necessity 

Quality control the forest products 
industry generally associated with 
plywood and furniture rather than saw- 
milling. However, felt that every 

‘ Presented at Session X, Lumber Manufactur- 


ing, FPRS National Meeting, June 
1986, at Buffalo, N. Y. 


successful sawmill 
some form quality control, whether 

Lumber has been loosely defined 
the National Lumber Manufacturers 
Association boards and other items 
that have been sawed from logs. The 
mere reduction the log into com- 
ponent parts not the manufacture 
lumber, because standardization the 
product lacking. The sawmill opera- 
tor must practice quality control pro- 
duce lumber, and the degree quality 
control responsible for the quality 
the end product. 


Table DOSE NECESSARY REDUCE DECAY 
VARIOUS LEVELS 


Dose* (Ib./eu. ft. x 10%) necessary to 
inhibit decay to level shown 


50 per cent 27 percent 12 per cent 


28.8 41.2 49.2 
21.0 32.5 50.3 
25.2 36.6 53.3 
29.2 41.5 59.2 
24.0 35.0 50.8 
25.1 35.1 49.0 
28 43.4 66.3 
19.6 28.7 2.1 


*The dose is given in lb./cu. ft., but multiplied by 10% for convenience. 
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cite example, request was 
recently made small sawmill opera- 
tor cut order dimension stock 
certain specifications. Assurance was 
given that this could easily done, 
but after the order was milled, re- 
gard seemed have been given the 
original specifications. The operator 
was questioned about the inaccuracy 
the cut, and stated that had meas- 
ured some the boards from the head 
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saw with tape measure, and they had 
done the best that they could with the 
equipment available. his actions, 
this operator was practicing quality 
control, though the means were ex- 
tremely crude and not too effective. 
Therefore, have come learn that 
there are many degrees quality con- 
trol application. 

the manufacture lumber and 
for the purpose this paper, quality 
control means the procedures employed 
produce the manufactured product 
set standards, thereby obtaining 
the highest possible return from the 
log. Quality-control practices saw- 
milling have their goal the produc- 
tion controlled higher quality 
product and reduction 
turing cost. 

Brooks-Scanlon has initiated 
gram studies and measures that will 
eventually extend from the log the 
woods the final product the car. 
This paper covers the program has 
thus far been accomplished the saw- 
mill. not within the scope this 
paper enter into the mathematical 
background the details statistical 
quality control, although this consid- 
ered extremely important function 
any program. 


The phases sawmill operation 
Brooks-Scanlon that are being studied 
from quality control and manufactur- 


ing economy standpoint include the 
following: 


The length accuracy logs going 

the headrigs. 

recovery analysis determine 

the marginal-type log. 

The accuracy the cut 
thickness and width lumber. 

analysis the sawing pro- 
cedures the head-saw. 

Maintenance buildings and 
equipment. 

Product improvement and utiliza- 
tion residue material. 

Lumber grading. 


Log Lengths 


quality control problem was pro- 
jected when quantity untrimmed 
lumber appeared the planing mill. 
The cause for this condition was traced 
back the log itself. was found that 
high ten per cent the logs go- 
ing the headrigs did not have the 
sufficient trim allowance, considered 
three five inches per 16-foot log 
the pine region. Logs were measured 
for full-day periods determine the 
length accuracy logs coming from 
the woods and the length accuracy 
the bucking the sawmill deck. Short 
logs were found coming from 
both places. The Logging Department 
immediately stressed the importance 
accurate bucking the woods, and 
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now maintains control through periodic 
checks and continued emphasis. com- 
bination electric eye-mechanical log 
stop was installed the sawmill deck 
increase bucking accuracy logs 
this point. 


Logs going the headrigs are now 
measured quality-control personnel 
periodic intervals ensure that the 
trim allowance provided comes within 
the allowable limits. Increased 
cance has been given the length 
logs only after was found affect 
the quality the end-product. Along 
with lumber complying more consist- 
ently with the high product standards 
the company, estimated that 
over one million board feet addi- 
tional lumber recovered an- 
nually accurate bucking logs. 


The Marginal Log 


The sawmill operator interested 
knowing what logs are marginal 
submarginal his operation, that is, 
which log pays its way through the 
sawmill. This point has become much 
more important the operator re- 
cent time, but often the query 
presented, surprising how few 
actually have this information. 
course, this individual problem 
every sawmill, and depends upon such 
conditions operating expenses, log 
supply, market conditions, 

check comparative log values, 
recovery study was conducted log 
specie and type. Separate studies were 
made five classes logs question. 
Each class log was followed from 
the woods through the car. The ac- 
tual sawing and related operation time 
for logs was recorded, and the lumber 
was marked. After the lumber was 
dried, the time required for planing 
was recorded and the lumber was 
graded and tallied. 

was determined from this survey 
that minus conversion? return was 
being realized from much the saw- 
mill cut when converted lumber. Ap- 
proximately per cent the logs put 
through the sawmill are 
marginal class, which could better 
utilized some other form product. 

Steps are now being taken develop 
product whereby the No. and 
common stock inventory will greatly 
reduced, and quality product with 
positive conversion return will real- 
ized. Sales department problems and in- 
ventory conditions will alleviated 
through such action. There ques- 
tion the benefit for the manufac- 
turer and consumer through increase 
quality means more intensive 
utilization. 

: Minus conversion 1s used nm reference to 


that product where the cost 
and manufacture exceeds the selling price. 


Lumber Size Tolerance 


normally agreed the operator 
that, quality control function 
the sawmill, control lumber thick- 
ness and width most important and 
best lends itself such program. 
Frequent checking lumber dimen- 
sions enables the operator determine 
the log volume being sacrificed 
cutting full scant from the allowable 
limits. Lack quality control here cre- 
ates excessive waste and, therefore, 
correspondingly higher costs and 
lower dollar realization. 

view this, program was 
tablished Brooks-Scanlon whereby 
continual check lumber size toler- 
ance made. The standard quality con- 
trol chart was supplemented with 
per cent-defective chart. Ease main- 
tenance and understandability were the 
primary reasons for using this type 
chart, least for the beginning the 
program. Fig. shows example 
the lumber tolerance record used. 

The tolerance limits for thickness 
and width used coordination with 
the tolerance record are cited Tables 
and The critical board 
take measurements are considered 
within inches from the end the 
board and the approximate headrig 
knee positions. 


Table 1.—THICKNESS TOLERANCE LIMITS 
FOR GREEN LUMBER 


Green Tolerance 

thiekness limits 
44 32/32 #1/32 
5/4 1-15/32 
6/4 1-21/32 +1/32 
7/4 1-15/16* #1/16 
8/4 2- 3/1698 16 


Table 2.—WIDTH TOLERANCE LIMITS 
FOR GREEN LUMBER 


Tolerance 
Green width limit 


its 
” 


4" 
6 
x’ 
0 


1 
12’ 


the early stages the program, 
checks were made 100 boards se- 
lected random during each day from 
each the three headrigs for thick- 
ness, width, and length. The percentage 
lumber within the tolerance limits 
set for lumber thickness this time 
was the range per cent. Since 
that time, compliance standard 
per cent and above has been 
reached, checks quality-control per- 
sonnel are made only once week. This 
advancement the control quality 
represents savings approximately 
500 750 dollars per day. 

intervening check, key person- 
nel carry thick-and-thin gauges for 
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GREEN LUMBER SIZES 


PONDEROSA PINE 


THICKNESS WIDTH RIG 


%o 1/8" | 174" | 378" 5/8" |3/4" lve" | 


LENGTH AFTER 4 LENGTH AFTER 
SAWMILL TRIM ORY SORTER TRIM 


LENGTH AFTER 
PLANER TRIM 


REMARKS 


%o 


Fig. 1.—Lumber size tolerance record for thickness and width. 


measuring thickness. Fig. shows 
illustration the typical gauge used 
for this purpose. Such gauge should 
machined from 3/16-inch-thick 
stainless steel brass the tolerance 
limits established the individual 
sawmilling operation. The width the 
inside notch designates the minimum 
thickness for rough-green lumber, and 
the outside notch gauges the maximum 
thickness. 

Western Pine Association Research 
Note No. 5.1123, March 1956, re- 
vision, “Quality Control Headrig 
recommended reading 
for sawmill operators further inter- 
ested the subject controlled saw- 
ing accuracy. 


Sawing Operation 


efficient head-sawing operation 
one conducted manner that 
yields the greatest amount high- 
quality production accordance with 
the cutting practices employed, specie 
logs, available equipment, and mill 
design. There doubt that the 
head-saw the focal point for quality 
the lumber product. Without quality 
recovery through good 
tices, the problem quality control 
throughout the remainder the saw- 
mill operation 
more difficult. 

Key control measures include the 
segregation logs headrig, taper 
sawing, knowledge lumber grades 
the head-end the mill, and per- 
petual sawyer training. Logs are cate- 
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gorized into the three classes 
high-grade, large logs, long, 
small, and rough logs, and short, 
small, and rough logs, including 
chunks. Three headrigs are operated, 
each one normally sawing particular 
type log. that way, the sawyer 
able confine his sawing interests, al- 
though certainly capable break- 
ing down all log sizes and grades. 
means such log 
tice, quality and quantity production 
benefits. 


Every sawbill posted informs the 
sawyer that taper sawing con- 
tinually practiced. Only the small, 
short, and rough logs where taper saw- 
ing not considered practical ex- 
ception made. The posting sawmill 
production sheets has long been dis- 
continued. Quality product 
stake when sawyers enter into produc- 
tive competition. 

Maximum turning logs for grade 
practiced, and not uncommon 
for larger logs turned many 
eight times. Only the very small, rough 
logs are sawed alive. Strict attention 


Fig. 2.—A typical thick-and-thin gauge for 
checking thickness rough-green lumber. 


given such factors log grades, 
turning practices, taper sawing, rate 
feed, saw strain and lead, saw and 
pressure guide alignment, and saw fil- 
ing. Quality product and high 
covery prime objectives the manu- 
facture lumber are considered be- 
gin the head-saw. 


The edgers are equipped with 
shadow-line guides that move with the 
saws. Presently being considered 
hydraulic saw shifting device ease 
the work the edgerman. This ex- 
pected allow the edgerman more 
time examine boards and cants, 
benefit for quality edging. 


Maintenance 


Maintenance buildings and 
equipment may somewhat intangibly 
associated with quality control, but 
utmost concern. The employee 
does his best work when the proper 
equipment provided good main- 
tenance order, and when desirable 
working conditions surround him. 
other manufacturing industry quite 
dependent upon the judgment 
man the sawmill. Under desirable 
working conditions, not uncom- 
mon for the employee make sug- 
gestions that lead economic savings 
and higher quality product. 


modernization program has been 
initiated Brooks-Scanlon which, 
felt, will increase employee morale, re- 
duce maintenance costs, and ease 
The maintenance 
shops and warehouse facilities have 
been concentrated under the back-end 
the sawmill where neat, well-lighted 
and warm surroundings are provided. 
Modern equipment has been provided 
ease working conditions for main- 
tenance personnel. few the im- 
provements buildings and equip- 
ment that have been accomplished 
this date include the following: 


Installation modern heating 
system throughout the sawmill. 
Painting the sawmill interior 
and machines pastel greens 
and yellow conform with in- 
dustrial color codes. 

Installation slack absorbers 
keep the carriage knees taut. 

ess large logs more efficiently. 

work coordination with the 
nigger when turning large, high- 
quality logs and cants. 

Replacement all plain and bab- 
bit bearings with ball and roller 
bearings. 


N 


Such improvements and others the 
sawmill that have been made and 
accomplished have their ob- 
jectives maintenance quality pro- 
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duction, improvement efficiency 
operation, promotion safety, 
‘reduction manufacturing costs, 
and closer log utilization. 


Product Development 


The forest products industry has re- 
cently been pushed into product im- 
provement and development work be- 
cause higher cost raw materials, 
increased operating costs, 
grated utilization standards. The in- 
dustry has made great strides this di- 
rection during comparatively short 
time, with only few frontiers being 
touched upon. This has been good for 
the industry. 


has been announced that Brooks- 
Scanlon, Incorporated, and Powell 
River Company, Limited, will combine 
forces the future construct pulp 
and paper plant. result, much 
higher degree utilization will 
sible, with increased concentrated prac- 
tice quality product. There will 
selection products which the 
raw material may converted. The 
higher grade logs will into the 
manufacture lumber, with lower 
grade stock being diverted the pulp 
industry. 


Lumber Grading 


Quality control has been suggested 
means for controlling lumber 
grades. Some forest product industries 
other than the sawmilling industry are 


working this direction, but our 


knowledge, milling operation has 
taken the step. Study lumber grades 
the quality control department 
would certainly useful the in- 
dustry, and development along this line 
certain come about. 

The lumber grading 
moted some organizations are doing 
excellent job emphasizing quality 
one the most direct means mak- 
ing employees conscious quality and 
bringing attention practices that ad- 
versely affect it. 

Brooks-Scanlon conducts grading 
course under the direction the West- 
ern Pine Association. Experience has 
been that such course highly ac- 
cepted all personnel. Admission 
open all plant personnel, with saw- 
yers, edgermen, planermen, and office 
employees attendance. Plant 
nel, becoming cognizant grade 
and quality, are considered benefit 
much from the course present and 
future graders. 


Conclusions 


Quality control the sawmill 
stage such infancy that little infor- 
mation and experience available. 
almost impossible find for study 


good examples extensive, successful, 
quality-control programs that are being 
conducted. 

broad sense some, ordinary 
lumber grading quality control. But 
quality control quality 
control mean much more than just 
grading product. The application 


techniques quality control ap- 


pears limited only cost, time, effec- 
tiveness, and policy. 


Often times, particular operation 
may look good the surface until 
quality-control are applied. 
Then revealed that significant 
amounts time, material, manpower, 
and money are actually being used in- 
efficiently with direct effect quality 
product. This effective evidence 
for the value 
program. 


Not previously mentioned but 
considered benefit for any quality- 
control program the psychological 
effect. There the human element 
contend with any operation. has 
been found that there considerable 
benefit from psychoiogical aspect 
sonnel conducting periodic checks 
the operation. Much sawmill work 
routine nature. long the mill- 
men know that management inter- 
ested product quality applying 
quality-control check measures, the 
workers become more interested do- 
ing their best job. 

The desirable relationship any 
plant one where production requests 
the services the quality-control de- 
partment. Brooks-Scanlon, step 
this direction was taken when the 
logging department asked for specific 
studies conducted the woods 
operation. 


Quality control has been accepted 
the broad sense for purpose this 
paper. Case histories have been pre- 
sented that hoped will give in- 
sight where program could start 
and what may accomplished. This 
may stimulus others for further 
investigation and application 
the industry whole may benefit. 
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Discussion 


Lear (Crossett Lumber Co.) 
How much thickness you need 
surface on? 


Mr. Coats: 4/4 stock cut full 
inch with 1/32 inch tolerance 
limit permitted. This will satisfactorily 
yield surfaced thickness 25/32 
inch without skips. Green lumber thick- 
ness takes into consideration the re- 
quirements for planing and shrinkage 
through the kilns. are cutting 
per cent ponderosa pine. 

Mr. Lear: What were your tolerance 
limits, and what percentage were 
within the 


Mr. Coats: would like state that 
tolerance limits vary widely between 
mills, and that they should estab- 
lished according the particular op- 
eration. About per cent our 
stock falls within the tolerance limits 
prescribed management follows: 
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Thickness Width 


8/4 +1/16 of 2-3/16 12’ +% 


Thickness gauges are also used. 
have found that the go-no-go gauges 
are very helpful aid. 

Fred Simmons (Northeastern Forest 
Experiment Station): Some go-no-go 
gauges are used the Northeast and 
are well liked. 

Barefoot (N. State Col- 
lege): Go-no-go gauges are okay, but 
they have their limits, and 
tistical quality control cannot car- 


method numerically rating surfaces commonly found the 


ried safely with this gauge. Vari- 
ables measurement provides more in- 
formation and thus more useful. 

McNatt (William Milne 
Sons): Have you ever considered 
incentive scheme for rewarding men 
increase quality production 

Mr. Coats: Not any extent. 
quality control, difficult thing 
reward select few since program 
dependent upon the entire working 
unit. Interest hard generate, but 
can done with time. When pro- 
gram installed, you must start slowly 
and with diplomacy until becomes 
instilled the men’s minds. Properly 
approached and with time, the em- 
ployees will see the advantages 


Method Quantitative Topographic 
Analysis Wood Surfaces 


ROBERT HANN 


Department Wood Technology, University Michigan, Ann Arbor 


wood-using industries described. Changes surface topography 
are converted strain, magnified strain gages, and recorded con- 
tinuously form profile, which then evaluated statistically. 


DEFECTS CAUSE MUCH 
TROUBLE the wood-using indus- 
tries because the light reflected from 
any wood surface, such taple top, 
door, floor, clearly reveals even very 
slight irregularities. 

Irregularities that can seen are 
two types, those caused operations 
performed the surface, 
which result from condition beneath 
the surface laminated product. The 
latter are called defects. 
both types are shown 
Fig. Defects such planer marks, 
that result from surface operations, 
can sometimes discovered and cor- 
rected during manufacture, 
graphing defects often not appear 
until after the product placed serv- 
ice. Despite the importance surfaces 
the manufacturer wood and wood- 
such defects have usually been unsuc- 
cessful. principal reason that there 
has been precise way evaluate the 
that would permit close comparison. 


method for evaluating different 


1957 Wood Award Entry. 


The Author: Hann holds B.S. and 
degrees in wood technology from the University 
Michigan. was awarded the NLMA Scholar- 
ship Teco 1956, and presently employed 
and FPRS. 
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wood surfaces appears prerequi- 
site studies designed minimize 
both types surface defects. Tele- 
graphing, relates the core mate- 
rial, moisture content, and gluing 
studied. Such technique would pro- 
vide quality control test indicate 
roughness machined surfaces and 
show conformance prescribed stand- 


program and realize their responsibility 
towards quality. 

(Ivory Pine Co.): The 
term quality control has rather def- 
nite meaning the industry. How 
you distinguish between quality con- 
trol sawmill and such operations 
grading, moisture determinations, 
finished thickness 

Mr. Coats: Quality control and sta- 
tistical quality control are two different 
things. Quality control 
here means any increased measure 
standardization product quality be- 
yond the extent normal operating 
procedures. This excludes grading and 
moisture content determination 
part quality control. 


ards. The literature shows little work 
this field. Perhaps the greatest prog- 
ress has been made the metal ma- 
chining and finishing industries. They 
have been aware the importance 
surface quality for many years, and 
have developed several methods 
studying surface defects (5)*. This 
progress has not been matched the 
wood-using industries. 

Schwaner (6) studied some factors 
affecting telegraphing wood, and 
found that visual evaluation sur- 


cited. 


Fig. 1.—The two basic types surface defects. The dimpled effect (left) can occur 
veneered surfaces, while the planer knife marks (right) are caused operation the 


surface. 
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faces was not accurate because luster, 
grain characteristics, and light source 
confused the appearance the surface. 
suggested that magnified profile 
the surface would useful such 
studies. Timber Engineering Company 
has adapted Brush Surface Analyzer 
record extended profile wood 
surface, and the use similar instru- 
ments Europe has been reported. 
Means for interpreting the ob- 
tained, however, have not yet made 
feasible describe wood surface 
numerically. 

The purpose this paper de- 
scribe method amplifying, record- 
ing, and numerically rating the profile 
wood surface. The method con- 
sists converting changes sur- 
face topography changes strain 
passing the surface beneath the end 
beam fitted with probe, record- 
ing the amount strain continuously 
graph, and evaluating the graph 
measuring the deviation from ap- 
propriate base line. The first section 
the paper, the development phase, de- 
scribes the apparatus that was devel- 
oped, some tests that were used 
check the apparatus, and the procedure 
converting the profile numerical 
value. The section, the evalua- 
tion phase, presents the results three 
tests that were conducted demon- 
strate that this method differentiates be- 
tween different wood surfaces. 


DEVELOPMENTAL PHASE 
Apparatus 
The apparatus consists three basic 
components: the pickup arm, the am- 
plifier-recorder, and the feed mecha- 
nism. The assembled 
shown Fig. 


Ming 4 


Fig. 2.—Apparatus used obtain magnified profile 


STEEL BALL 


Fig. view pickup arm. 


The Pickup Arm. The purpose 
the pickup arm sense and relay 
sented the specimen moving beneath 
it. Its parts are the strain gages, the 
probe that contacts the specimen, and 
the beam that serves mount for the 
strain gages and the probe. ex- 
ploded view the pickup arm 
shown Fig. and Fig. photo- 
graph the pickup arm contacting 
specimen. 

The beam made balsawood 
reduce the stress required give the 
desired strain. Damage the surface 
the specimen thereby eliminated. 
The portion which the strain gages 
are mounted the form box 
beam, while the remainder the beam 
solid. This concentrates the strain 
the area the strain gages, and de- 
velops maximum sensitivity. 


various surfaces. 
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Four strain gages are mounted 
the beam shown Figs. and 
They are connected that vertical de- 
flections are magnified, but horizontal 
and twisting deflections are self 
compensating. 

The probe, mounted one end 
the beam, touches the surface being 
studied. consists chrome steel 
ball partly imbedded the end 
aluminum rod, which bolted the 
beam. 


The diameter the ball im- 


portant consideration. should 


termined the type surface being 
studied and the information being 
sought. Studies rough 
quire large ball, 
studies require small ball. The size 
used this study, one-fourth inch 
diameter, considered satisfactory for 
studies finished panels, machined 
surfaces, and particle boards. 


The 
born Twin-Viso amplifier-recorder 
magnifies the strain the pickup head 
and records moving paper chart 
(Fig. 5). Both the speed the chart 
and the amplification can adjusted 
give the desired amount vertical 
and horizontal magnification. 


Fig. 4.—The pickup arm moves across 
the surface veneered particle board 


panel. 
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STRAIN GAGES 
' 
STRAIN GAGES 
PROBE 


The Feed Mechanism. The feed 
mechanism provides means both 
holding the specimen firmly fixed 
position, and passing constant 
rate beneath the point the pickup 
head. The basic component the 
feed mechanism Cincinnati close- 
tolerance grinder. The pickup arm 
mounted the grinder head. The 
grinder table, with its smooth ways 
and accurate adjustment, furnishes 
excellent platform for the specimen 
(Fig. 2). electric motor con- 
nected the drive wheel the grinder 
table drive the feed constant 
rate. obtain the profile, the speci- 
men clamped the table, adjust- 
ments for height and magnification are 
made, and the test run completed. 


Checking the Apparatus 


The following tests were conducted 
verify that the 
torily records the profile. 

Reproducibility. The apparatus 
must trace identical graphs the same 
part surface passed beneath the 
pickup arm more than once. short, 
must give reproducible results. Also, 
studies that require readings over 
the same path different times, such 
cyclic humidity studies, should 


Fig. 5.—A full-scale reproduction the 
profile veneered particle board surface, 
magnified 400 times. 
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possible remove the specimen from 
the machine and replace the same 
position any time. 

test the reproducibility the ap- 
paratus and the method locating the 
specimen, several specimens differ- 
ent surfaces were tested twice, removed 
and replaced the same position, and 
tested again. all cases, the graphs 
for each specimen 
identical. 


Calibration. Calibration the best 
way determine whether the instru- 
ment giving constant amplification 
during testing and when starting new 
test. also convenient way de- 
termining the magnitude surface de- 
fects. The apparatus was calibrated 
two ways: observing the change 
caused one-thousandth-inch differ- 
ence gage-block height, and rais- 
ing the grinder table with its microme- 
ter adjustment. Fine 
caused some error the first method, 
while the latter method allowed some 
human error enter. Both methods 
showed that maximum magnification 
400 could obtained, however. 
This magnification permitted observa- 
tion irregularities small 0.0001 
inch. Also, change magnification 
was found during testing. 


Versatility. After the apparatus had 
been tested for reproducibility and 
brated, the profiles surfaces that 
varied widely roughness were ob- 
tained (Fig. 6). These profiles indi- 
cated that possible record ac- 
curately the surfaces plate glass, fin- 
ished panels, and particle boards. 


Evaluating the Profile 


Numerical evaluation the graph 
the most important step analyzing 
the surface. permits comparison 
the surface with other surfaces any 
time. numerical value surface 
should describe that surface num- 
bers which will distinguish from 
other surfaces that possess different 
degree roughness. Several possible 
ways evaluate the profile were con- 
sidered. One way was determine the 
ratio the length the profile the 
length straight line drawn through 
the profile. possible, however, for 
two different degrees roughness 
give the same value. 

Another procedure, which the 
area between the profile and base line 
measured planimeter, also may 
give the same values for surfaces that 
have different degree roughness. 

third procedure, which the 
graphs surface before and after 
humidity change are compared, gives 
important information for some studies 
but does not describe the surface itself. 

The evaluation technique 
this study adapted from procedure 
used determining the roughness 
metal surfaces which average dif- 
ference between the profile and mean 
line determined (7). This difference 
computed the standard deviation 
the profile from horizontal line 
drawn through the graph. There are 
two distinct advantages this proce- 
dure: lends itself statistical analy- 
sis, and permits direct measurement 
the deviations. the case wood, 
however, the procedure must altered 


Fig. 6.—Profiles four surfaces, recorded 400 magnifications. 
plate glass, veneered particle board one day after veneering, 
veneered particle board after weeks exposure, and unve- 


neered, sanded particle board. 
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Fig. 7.—(Upper) Location the mean 
line profile that shows only roughness. 
(Lower) Location the mean line profile 
that contains gross deviations and roughness. 


allow for compensation gross sur- 
face deviations such warp. Gross 
deviations are those which cause the 
general shape the profile deviate 
from horizontal line, and roughness 
deviations are local irregularities such 
planer and saw marks, sunken glue 
joints, and telegraphing defects. When 
sirable eliminate the effect the 
gross deviations, since they not de- 
scribe the surface itself. The effect 
gross deviations was removed using 
mean line that conformed 
general shape the profile. This 
meant that flat surface, matter how 
rough, would have straight mean 
line, and surface that contained 
gross deviation such warp would 
have curved mean line. The mean 
line was established connecting 
short straight lines, called roughness 
intervals, that bisected the part the 
graph through which they passed. The 
length the roughness interval can 
adjusted accent either the rough- 
ness the gross deviations. Roughness 
intervals thirty millimeters long were 
found eliminate the effect gross 
deviations the best without masking 
roughness. 

After the mean line was located, the 
vertical departure per cent the 
points the graph selected random 
was measured, and the following for- 


mula (1) was applied: 


departure 


The resulting variance used the 
roughness value describing the pro- 
file. 

While the variance not used 
the metal industry, was used this 
study because quickly and easily 
determined and manipulated statisti- 
cal calculations. 


EVALUATION PHASE 
The Roughness Planed Lumber 


determine that this method 
surface analysis effectively differenti- 
ates between different amounts 
roughness, surfaces wood with vary- 


23 feet per minute 


4 feet per minute 


46 feet per minute 


64 feet per mimute 


Fig. 8.—Profile yellow poplar boards 
planed four feed rates. 


ing amounts roughness were com- 
pared. vary the amount rough- 
ness, matched specimens were planed 
four different feed rates while the 
depth cut was held constant. 

The surface planed board 
composed knife marks whose height 
and frequency are related the feed 
rate, speed the motor, number 


knives, and depth cut. According 


Martellotti “An Analysis the Mill- 
ing Process” (3), the height related 
the square the feed rate. There- 
fore, since the roughness value the 
square the standard deviation the 
profile from the mean, the square roots 
the roughness values should pro- 
portional the feed rates squared. 
Portions profiles obtained differ- 
ent feed rates are shown Fig. 

The roughness values are shown 
Table and graph the relation 
between standard deviation (square 
root roughness) and feed rate 
shown Fig. 

These results indicate that the rough- 
ness value obtained this method 
effective way representing the 
roughness machined surface. 


The Roughness Value Veneered 
Particle Boards 


One the fields where felt this 
method measurement may have prac- 
tical application furniture manufac- 
ture. The increasing use particle 
boards core materials for veneered 
and highly finished panels has given 
rise new problems. particular in- 
terest the problem telegraphing 
which involves show-through edge 
banding, and surface and subsurface 
particles. Since this problem to- 
pography change, quantify- 
ing defects should helpful lead- 
ing solution. 
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tre profile 


or 


Stanaard deviation 


Feed rete, feet per minute 


Fig. 9.—Relation feed rate the 
roughness planed lumber. 


Table 1.—THE ROUGHNESS LUMBER 
PLANED DIFFERENT FEED RATES 


Roughness 


Feed rat, feet per minute value 
23 0.69 
23 .68 
23 
34 95 
34 -94 
.99 
46 1.18 
46 1.24 
46_ 1.41 
68 
68 3.42 
68 3.11 


illustrate the applicability this 
method surface analysis the gen- 
eral area particle boards, number 
profiles made two different types 
board under various treatments were 
evaluated. Treatments included veneer- 
ing with two different glues, and 
moisture-content change. 

Specimens vertically extruded and 
three-layer, platen-pressed particle 
board were veneered with 
yellow birch veneer and 
formulation ureaformaldehyde and 
contact cement. 

The urea panels were pressed 
psi, and the contact-cement panels 
were pressed psi. Extruded pan- 
els were veneered with the face grain 
parallel the direction extrusion. 
Both the veneer and the particle board 
were initially conditioned per cent 
emc conditions until equilibrium was 
reached. 

The profiles the extruded speci- 
mens were made parallel the direc- 
tion extrusion. 6-inch profile 
each panel was obtained one day after 
veneering, and again after four weeks 
exposure per cent emc condi- 
tions. Both profiles were obtained over 
the same path. The profiles un- 
veneered particle boards were also 
evaluated for controls. The results are 
shown Table 

The data show marked differences 
roughness values result treat- 
ment. These differences are: Be- 
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Table 2.—ROUGHNESS VALUE TWO TYPES PARTICLE BOARD VENEERED WITH 
TWO TYPES ADHESIVE AND SUBJECTED PER CENT MOISTURE 
CONTENT CHANGE FOR FOUR WEEKS 


Board Unveneered 


Roughness value 


Veneered 


cation Urea adhesive Contact cement adhesive 
| Initial Final Change | Initial Final Change Initial Final Change 
Extruded 1 15.26 36.85 21.59 0.54 4.16 3.62 2.77 7.28 4.51 
2 | 10.85 65.25 54.40 2.76 4.55 1.89 4.33 11.31 6.98 
3 10.25 26.89 16.64 2.65 4.38 1.73 4.75 7.RC 3.05 
Three-layer 
platen 1 | 5.11 5.00 -11 5.27 4.38 3.11 2.46 2.05 0.41 
2 2.37 21.62 19.25 3.74 5.07 1.33 3.85 5.79 1.94 
3 | 2.80 2.85 05 2.02 2.65 0.53 4.30 3.81 0.49 


tween unveneered boards, both initially 
and after moisture content change. 
Between veneered and unveneered 
specimens the same board after 
moisture change; also initially for the 
tions the same board, after mois- 
ture change. Between adhesives 
used the extruded board after 
moisture content change. 

significant differences existed: 
the initial roughness either 
board veneered with either adhesive. 
the roughness either board af- 
ter moisture content change, when ve- 
neered with urea adhesive. Initially 
between veneered 
three-layer, platen board. 

The results show that this surface- 
analysis technique accurately differenti- 
ates between surfaces that have varying 
amounts telegraphing irregularities, 
thereby indicating that applicable 
studies factors that affect 
telegraphing. 


Change Roughness Value 
Indication Optimum Veneering 
Pressure 


factor often associated with tele- 
graphing veneered particle boards 
the bonding pressure used apply the 
veneer. This factor causes local differ- 
ential compression stresses result 
density differences and particle orienta- 
tion. Subsequent release these 
stresses results changes surface to- 
pography. Moisture content changes 
further compound the ultimate effect 
The following experi- 
ment shows the utility the roughness 
value tracing the course these 
effects. 

Twelve 6-inch 6-inch specimens 
extruded particle board were ve- 
neered with sheets 1/32-inch yellow 


birch four different pressures; three 
each 50, 100, 150, and 200 pounds 
per square inch. The adhesive was 
hot-press urea formulation. The grain 
direction was always parallel the di- 
rection extrusion. 


The specimens were allowed reach 
equilibrium per cent emc condi- 
tions, and were then sanded drum 
sander, veneered, returned the per 
cent conditions for one day, and tested. 
All specimens were tested parallel 
the grain direction the face veneer. 


The specimens were then placed 
per cent conditions for one month, 
and were retested over the identical 
traverse followed initially. The results 
are shown Table 


There are two different trends appar- 
ent these results. The initial smooth- 
ness optimum the lowest 
pressure, but the least change occurs 
150 psi. 

The tests are not extensive enough 
permit explanation these trends, 
but the fact that they appear the re- 
sults further indicates that this method 
could successfully used expanded 
studies. 


General Discussion 


This method surface analysis 
quite versatile. The size the speci- 
men can varied without difficulty, 
and the magnification can adjusted 


Potential applications this tech- 
nique are numerous, one the 
most promising control for 
particle board manufacture. The uni- 
formity the board could effec- 
roughness different samples after 
short, severe exposure. 
small samples, both the manufacturer 


Table 3.—THE EFFECT VENEERING 
PRESSURE THE ROUGHNESS 
VENEERED EXTRUDED PARTICLE 
BOARD 


Smoothness value 


Veneering Replica- 
pressure tion Initial Final Change 
50 1 0.54 4.16 3.62 
2 2.76 4.55 1.79 
3 2.65 4.38 1.73 
Av 1.98 4.36 2.41 
100 1 1.69 2.15 -46 
2 2.85 4.89 2.04 
3 3.33 7.59 4.26 
Av 2.62 4.88 2.25 
150 1 5.64 4.93 71 
2 2.53 2.14 .39 
3 3.49 5.16 2.12 
Av. 3.88 4.08 1.07 
200 1 5.30 10.07 4.77 
2 2.58 6.33 3.75 
3 3.76 9.12 5.36 
Av. 3.88 8.51 4.63 


| 
| 


and the consumer could predict the 
properties have been determined. 

The studies various surfaces per- 
formed determine the usefulness 
the method have provided some funda- 
mental data that can later used 
study telegraphing particle boards. 
Telegraphing defined this paper 
exists most laminated surfaces, yet 
all these surfaces are not considered 
defective. The relation between meas- 
urable roughness and observable tele- 
graphing not well defined. men- 
tioned earlier, observation 
graphing depends many factors that 
cannot directly measured. This tech- 
nique provides means studying the 
factors that affect the tendency tele- 
graph. Such studies could show how 
telegraphing can minimized, per- 
haps the extent that would 
longer defect. 
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Wood Fillers Improve Furniture Finishes 


PAUL BLACHMAN 


Supervisor Furniture Finishes Group, The Glidden Co., Reading, Pa. 


The primary purpose the paper enlighten personnel who 
select and use wood fillers regard composition, testing, evalua- 
tion, causes relating filler failures, the economics involved using 
wood fillers, and the outlook future technical advances. second- 
ary purpose promote mutual understanding problems be- 
tween paint manufacturers and furniture manufacturers. 


OOD FILLERS HAVE BEEN USE 

for several centuries. Oddly 
enough, despite many and rapid tech- 
nological advances film-forming 
coatings, the general concept wood 
filler composition has 
nated throughout this period. 

Until very recently, the average wood 
filler consisted bolted mixture 
raw boiled linseed oil, both, fos- 
sil natural gum japans, silicious in- 
erts such Silex, various natural earth 
colors, and small percentages water. 
These fillers, when properly used, were 
characterized slow thru dry, moder- 
ate filling and shrinkage, and good 
film supporting qualities. Finishers 
this era advocated the practice 
double filling such wood forms oak, 
chestnut, mahogany and walnut, 
coupled with curing cycles hours 
longer. Double filling was consid- 
ered necessary technique predicated 
the fact that the single inert phase 
allowed considerable percentage 
air space the filler pore, which gave 
pinholing, excessive shrinkage, 
both. This type filler composition, 
with only minor moderate modifi- 
cations, held its place our industry 
the introduction the conveyor 
production technique. was this 
point the progress furniture fin- 
ishing that greater effort was ex- 
pended the formulation and compo- 
sition wood fillers. 


Filler Composition 


the full intent this paper 
met, necessary that filler com- 
position thoroughly understood. 
Table shows comparison two 
typical wood fillers (Medium Walnut 
Color) currently being used furni- 
ture manufacturers. 


Presented Session Wood Finishing, 
the 11th National Meeting the FPRS, June 
23-28, Buffalo, 


The Author: Paul Blachman joined the Glid- 
den Co. 1934, and advanced assistant re- 
search chemist inorganic pigments, lakes, and 
dyestuffs. has spent the past years 
formulation, product development, 
styling. studied chemistry engineering 
and materials with the Penn. State Extension 
School. 


Table 1.—COMPARISON WALNUT 
WOOD FILLERS 


Med. Low 
Vehicle Vehicle 
Composition Content Content 
Silica ) 61 pounds 63 pounds 
Terra alba) 
Suspending 
aid 
Total vehicle 
solids 18.68 pounds 12.50 pounds 
Thinner and 
solvents 4.50 pounds 8.68 pounds 
Colored 


pigments 14.82 pounds 14.82 pounds 
Alkaline 

water 1.00 pound 1.00 pound 
Total 100.00 100.00 pounds 


readily apparent here that the 
prime difference between these two 
commercially acceptable fillers lies 
the ratio vehicle thinner dry 
pigment. There very important sig- 
nificance this ratio relation the 
adhesion properties well the life 
expectancy the completed finish. For 
instance, the oil absorption or, more 
specifically, the weight oil required 
wet out the inert and pigment por- 
tion the filler 18.33 pounds. Ob- 
viously, the medium vehicle filler has 
just covered this basic requirement, 
while the low vehicle filler falls about 
per cent short the requirements. 


PAD 
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Since the great bulk the filler com- 
position white its native state 
(inerts), the filler tends toward 
the pore. The addition ve- 
hicle solids the filler will bring the 
inerts into transparency” 
and away from graying. 

Fig. demonstrates comparison 
two identical fillers two levels ve- 
hicle solids. the time application, 
these colors were identical. The gray 
washed out appearance the low ve- 
hicle type occurred several hours after 
the final lacquer coat was applied. 

Fillers that are compounded the 
range 12.5 per cent vehicle can 
expected give rise another type 
failure. The inert phase the filler 
develops rather high hydrostatic pres- 
sure. Simply interpreted, this means 
that the thirsty inerts will tend leach 
the oils and chemical plasticizers from 
the sealer and top coat lacquer satisfy 
this thirst the result weakening 
the film structure, and finally gives rise 
premature grain checking. Commer- 
cial fillers are formulated and used 
this low vehicle level for two reasons: 
cost, and ease working. well es- 
tablished that the lower the vehicle con- 
tent the filler the easier will pad 

The modern wood filler offers the 
finisher better pore pack compared 
the Silex filler virture its im- 
proved inert system. formula- 
tors not restrict themselves Silex 
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Fig. 1.—Comparison two identical fillers two levels vehicle solids. 


silica alone, but rather use 
plicity inert pigments, each which 
serves definite useful function the 
system. Generally speaking, wood fill- 
ers contain asbestine, which long, 
pointed, needle-like 
lar). Asbestine serves the function 
improving suspension the reduced 
filler the pore spiking itself into 
the cell wall and extending outward 
and over the other filling ingredients. 
The silica its many forms provides 
the bulk with which pack the pore, 
and improves hardness and adhesion 
the system. Terra alba soft, im- 
palpable powder that mobile enough 
fill the voids left the irregular, 
spherical silica crystals, and thus con- 
tributes tighter pack with lessened 
air space. thereby reduces the tend- 
ency shrink and pinhole. The vehicle 
contained the filler provides, ad- 
dition its binding power, air dis- 
placement the wood structure and 
lends preservative action the wood 
form. The proper choice vehicle pro- 
vides clarity and richness the finish, 
and the same time provides im- 
proved bond between the wood and the 
finish coats. alkaline water solution 
usually added the filler form 
water-inside-phase emulsion, which 
greatly improves suspension and ease 
wiping. Overly emulsified fillers will 
not fill pores satisfactorily because the 
emulsion fails and the sys- 
tem “cushioned” under the pad. 
When this condition occurs, the filler 
carries solvent into the pore, 
which prevents packing and results 
hungry grain. 

Wood fillers are means limited 
the composition described above. Un- 
doubtedly, all manufacturers 
mulators have developed systems based 
type binder, suspending agent, 
and forth, which encompass wide 
latitude the selection ingredients. 
only the intent within this paper 
provide the finisher with broader 
scope relative the products uses 
his daily work. 


Test and Evaluation 


There standard test procedure 
established for wood fillers predicated 
the wide scope end usage. Pri- 
marily, the filler question should 
tested within minimum and maxi- 
mum time and temperature cycle 
which will used. suggested 
that panels inches larger 
used for the evaluation, 
they prepared exactly they will 
procedure the evaluation the 
filler leave portion the test 
panel unwiped. the end the 
cycle the filler can checked for dry 
and binding ability simply pushing 
with the thumb. composition can 
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judged unsatisfactory end use 
the filler wet tacky (pinholing 
and blushing will result under adverse 
atmospheric conditions), the film 
tends powder crumble (graying 
and grain checking will result). 

tory under this test, recoat the system 
with the sealer lacquer that in- 
tended for use the Note the 
color before recoating, after recoating, 
and again hours later. The color will 
become deeper, fuller and richer after 
the panel recoated. 

Note this point whether there 
any unusual gassing surface activity. 
Gassing will indicate incomplete cure 
filler that contains hydroscopic 
agent, which will give rise pinhol- 
ing. the film tends rope swell, 
the filler not curing properly the 
system completely incompatible. Af- 
ter hours’ cure, the color should re- 
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tain nearly the fullness depth had 
attained when the panel was 
coated. Loss color value indicates 
filler with too low vehicle solids con 
tent. Such composition will tend 
ward graying and loss adhesion 
end use. 

Naturally, the filler should evalu 
ated for ease wiping, clean-up, 
clarity, and the ability pack the pore. 
Too often, finishers will select filler 
because its wiping qualities 
the exclusion all else. easy 
wiping filler usually denotes low 
hicle solids, with the attendant defi 
ciencies noted above. Further, low 
vehicle filler system naturally pig 
ment lubricated, and usually imparts 
gray haze the finish. Higher vehick 
contents produce clearer colors with 
better film integrity, despite the fact 
that they require more physical effort 
padding. also good practice 
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Fig. 2.— Effect varying vehicle solids film structure. The upper third 
the panel has undercoat treatment, the third the panel was treated with the 
filler vehicle only, and the lower third the panel was filled with the complete filler under 


test. 
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preparing the test panel leave por- 
tion the panel unfilled but finished 
completely with the remainder the 
finishing materials. The finisher then 
position judge the effect the 
filler exercises the finish, and con- 
versely whether the sealers and lacquers 
are adequate for the job. 


Filler Effects Film Structure 


The contention that fillers made 
varying vehicle solids 
edly influence the 
shown Fig. Five-ply walnut face 
veneer panels inches) were 
divided into three equal sections and 
then finished the following manner: 
The upper third the panel has 
undercoat treatment; the middle third 
the panel was treated with the filler 
vehicle only; the lower third the 
panel was filled with the complete filler 
under test. All panels were coated with 
two coats conventional amber lac- 
quer average commercial quality (no 
sanding sealer the system) and all 
panels were then aged three months 
room temperature and humidity. the 
end the period, the panels were 
tested for adhesion and film strength 
with the Gardner Adhesion Tester 
(Fig. 3.) This instrument consists 
variable-tension, spring-loaded 
Panels were evaluated for film charac- 
and moderately good quality 
furniture finishing system will normally 
show signs with this in- 
strument set number the scale. 

Two different vehicle systems were 
evaluated this study: synthetic and 
oil-japan. The synthetic systems were 
further sub-divided into medium and 
low vehicle solids type, and the oil- 
japan system was maintained near 
the highest vehicle solids level com- 
mensurate with good padding proper- 
ties. The test was further broadened 
include each the systems named un- 
der three common Force 
dried hour 130° F.; air dried 
hours; air dried overnight. 


Conclusions from Panel Tests 


When air normally present the 
wood structure displaced with dry- 
ing liquid, the wood structure assumes 
greater density, which, turn, pro- 
motes better adhesion 
wood surface and the lacquer finish 
coat. This contrary the popular be- 
lief that oils and synthetics under lac- 
quer tend destroy film integrity. This 
conclusion reached noting the de- 
gree film failure (at the same in- 
strument between the untreated 
and vehicle-treated segments the 
panels. This difference film integrity 
becomes more apparent when the in- 
strument set its No. position. 
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These same oils, when distributed 
over high specific area such occurs 
when filler inerts and colors are added, 
produce condition whereby air the 
wood structure not displaced with 
densifying liquid. Hence, adhesion 
lacquer finish immeasurably. 
This phenomenon further compli- 
cated when the ratio vehicle pig- 
ment such low order dis- 
rupt film continuity. The result 
foundation for the subsequent lacquer 
coats that has inherent strength 
within itself. Again, the results are 
poor adhesion and poor film structure. 
This conclusion reached noting 
that the synthetic filler, with either 
low medium vehicle solids, fails 
instrument settings lower order 
than the failure points the vehicle- 
treated segments the panels. Further, 
should prime interest that the 
failure point the low vehicle solids 
filler setting No. all dry sched- 
ules, while the failure point the 
medium vehicle solids filler occurs 
setting No. This difference con- 
clusive proof that wood filler de- 
pendent vehicle solids for film 
strength. 

The higher vehicle 
japan filler series point out that the 
filler must specifically designed for 


end-use drying cycle. may 


seen that this filler contributed break 
down the film the No. setting 
when forced dried for hour 
130° F., but the film did not fail until 
No. setting was reached the 
other two schedules. The conclusions 
reached from this test again indicate 
that vehicle solids are prime impor- 
tance film structure im- 
proved, and that raw oils are not best 
suited for fast heat schedules. 


Economics 


The conclusions reached 
tests reviewed all indicated that wood 
fillers low levels binder deterio- 
rate the finish, while those higher 
levels tend improve the service life 
the finish. The question naturally 
arises why low-binder fillers are 
offered and used the furniture indus- 
try. One contributing factor that la- 
bor consistently resists the greater ef- 
fort required padding and cleaning 
the higher vehicle type fillers. The 
workers have not been educated the 
extent that they 
with quality product, 
quently, they harass management con- 
stantly when their daily chore more 
difficult. result, management in- 
sists that the filler 
vide the necessary relief, and the quality 
end-product suffers. 

Even more important the attitude 
management toward the price 
wood fillers, commonplace hear 
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Fig. 3.—The Gardner Adhesicn Tester for 
determining adhesion and film strength. 


the purchaser say that “never paid 
over cents pound for filler his 
and just commonplace for 
the filler manufacturers regard filler 
business might attained. back his 
philosophy, removes from the filler 
much the expensive ve- 
hicle dares, and again the quality 
the end product suffers. review 
the economics from both viewpoints 
should serve the function creating 
interest better quality finish, more 
customers, and better profits 
for all concerned. Table shows the 
actual cost breakdown the medium 
oil length filler used the test de- 
scribed this paper. 


Table 2.—COST BREAKDOWN—WALNUT 
WOOD FILLER (Medium Length) 


Raw material $8.43 per cwt. 
Manufactured cost 3.60 per cwt. 
Package 2.80 per cwt. 
Freight per 100 miles 1.25 per ewt. 
Delivered cost $16.08 per cwt 


REDUCED LACQUER SEALER 


REDUCER LACQUER WASHCOAT! 


Fig. 4.—The above panel was aged for 
three months, then tested with the Gardner 
instrument. The top segment failed com- 
pletely, and the bottom segment withstood 
aging the best. 
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Obviously, impossible sell this 
product the 15-cent-per-pound mar- 
ket, and the only answer this market 
the low-binder type filler. stands 
reason that the paint industry can not 
called upon subsidize any part 
the products sells and still maintain 
reasonably sound financial structure. 
direct interest the furniture 
manufacturer. 


Table 3.—FILLER MATERIAL COST 
COMPARISONS. 


Filler sprayed 8-pound cut. 
Average coverage (including losses) 
equals 128 sq. ft. per gallon. 
Reduced gallon 
ready to spray) 4.8 pounds of filler 
-6 gallon of naptha 


Naptha 30¢ per gallon ber 
Filler 15¢ per pound 


Naptha 30¢ per gallon $1.38 per 
Filler 24¢ per pound reduced 
gallon 
60-inch Triple Dresser contains sq. ft. 
area 
128 sq. ft./gallon, 0.211 gallon re- 
duced filler used per unit 


15¢ per for filler, material cost 
per unit is 19¢ 
@ 25¢ per lb. for filler, material cost 
per unit is 29¢ 
Additional cost per unit is 10¢ 


can readily seen that the cost 
filler versus the total cost the unit 
exceedingly small. also obvious 
that boosting the price the filler 
per cent adds only small increase 
the cost the unit. From the paint 
point view, this increase 
selling price points toward profitable 
returns, and thus stimulates interest 
product improvement capture seg- 
ment the available market. Certainly 
when item profitable, American 
industry has always demonstrated 
interest improvement research 
and development. conceivable that, 
once started, the competitive spirit 
the paint industry would 
search dollars toward solving the prob- 
lem creating the yet unknown 
binder-filler system that will serve 
improve working properties well 
life expectancy the finish. seems 
follow logically, especially view 
the current buyers’ market, that such 
low cost increase factor balanced 
against the possible repre- 
sents the best bargain that 
sibly offered the furniture industry. 


Wash Coat 


Any attempt evaluate fillers alone 
with thought the wash coat used 
the average system, the wash coat the 
first binder-containing material applied 
the wood surface. follows that the 
characteristics the initial coating will 
bear greatly the adhesion and in- 
tegrity subsequent coats. 
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isher who regards the wash coat 
necessary nuisance operation dedicated 
only the task keeping the finish 
clear indeed laboring under mis- 
apprehension. Actually, the wash coat 
anchors the entire finishing system 
the wood substrate. way illustra- 
tion, walnut panel was divided into 
three segments (Fig. 4). The top seg- 
ment was wash coated with reduced 
lacquer sealer, the middle segment was 
wash coated with reduced lacquer, and 
the bottom segment was wash coated 
with specially prepared synthetic. 
medium-length filler was then applied, 
followed two coats commercial 
grade amber lacquer. The panel was 
aged for three months, and was then 
tested with the Gardner instrument. 
The segment that was wash coated 
with reduced sealer failed completely. 
The reduced-lacquer segment showed 
bridging No. setting, while the 
segment that was wash coated with the 
synthetic rated between settings 
and 

The practice reducing sealer for 
wash coat fast losing ground the 
face the industry trend toward im- 
proved quality. Sanding sealers nor- 
mally contain per cent their 
solids composition metallic stea- 
rate, whose function provide 
lubricating action under sandpaper. 
has been demonstrated that when such 
composition reduced and applied 
the wood form, separation takes place 
wherein the resins and plasticizers tend 
migrate into the wood cells and 
leave microscopic film the metallic 
soap the surface the wood. This 
soap film, coupled with the normally 
short, brittle the average 
sealer, tends rob the system adhe- 
sion and length. The use reduced 
lacquer for wash coating considera- 
ble improvement over sealer, shown 
Fig. Quality lacquers, however, 
are formulated for length insure 
long life expectancy. Formulations 
this type tend toward cohesion the 
expense adhesion; hence, they 
not provide the ultimate anchorage for 
finishing system when used for wash 
coating. The use specially prepared 
wash coats, despite the higher costs, 
rapidly gaining favor because the for- 
mulating chemist can resin-plasti- 
cizer systems that not tend toward 
cohesive forces when the desired length 
attained. 


Application 

Ferhaps the most controversial facet 
involving wood filler the method 
application. The finisher yester-year, 
whose schedules were lengthy, adapted 
himself brush application filler 
cut pounds per gallon. theo- 
rized that, working heavy filler cut 


with brush, was forcing the filler 
into the wood pore. some extent 
this theory held true practice, but 
the same time that filler solids were be- 
ing worked into the pore, the carrier 
solvent also found its way into fibrous 
miscelles the bottom and ends 
the wood pores. This solvent subse- 
quently trapped the padding opera- 
tion, and contributes shrinkage and 
hungry grain. 

Spray application wood fillers has 
steadily gained popularity more 
finishing rooms are conveyorized. 
common practice spray application 
cut the fillers pounds per 
gallon and flow thin coat. The 
flow coat then flashed for min- 
utes, after which pre-padded with 
rotary wheel. The filler 
padded and cleaned the 
manner. The criticism here again di- 
rected toward the slush spray 
nique, wherein the padding wheel 
ries too great volume solvent 
the pore. This solvent not expelled 
until the filler the drying process 
the case brushing, shrinkage 
the end result. 


Spray application filler cut 
pounds per gallon has been worked 
successfully both the laboratory and 
production lines. The significant 
difference over conventional practice 
atomize the filler solution with 
pounds air pressure means 
moderately wide fan. The filler solu- 
tion should strike the work such con- 
dition that will not run sag. The 
higher atomization serves the double 
function the emulsion 
and the same time getting the carrier 
solvent into the 
than the wood. The filler semi- 
dry state should form continuous film 
with all wood pores clearly outlined. 
After minutes flash-off, the 
filler should pre-padded with ro- 
tary wheel pad, followed conven- 
tional padding and cleaning. This tech- 
nique will insure greater amount 
filler solids the pore, with less 
shrinkage. The primary drawbacks 
this technique are that more filler 
consumed per unit than any other 
method, and again the wiping opera- 
tion requires more physical effort. The 
end seems justify the means this 
instance, and should well worth 
the finisher’s time experiment with 
the technique. 


Summary 

must recognized and conceded 
both the paint and the furniture in- 
dustries that the ideal filler composi- 
tions are still the future. keep 
that future from being relegated the 
“far certain concessions will 
have made both industries. 
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The prime obstacle overcome 
price structure; wood fillers must 
advanced point where they become 
profitable sales items. The paint in- 
dustry must then accept the challenge 
creating through chemical study 
vehicle-pigment system that will work 
well mechanically and, the same 
time, contribute constructively the 
integrity the finishing system. 
nearly equal importance re-educa- 
tion personnel who handle fillers 
the production line. These people must 
made recognize their responsi- 


The “What, Why, and What From” the 
Insulation Board, and 


Particle Board 
WAYNE LEWIS 


Engineer, Forest Products Laboratory,’ Forest Service, Department Agriculture 


The planning, purpose and operation the meeting are dis- 


bility the over-all up-grading the 
final product, and should willing 
work harder attain that objective. 
The recent up-swing toward improved 
quality finish, first the midwest 
and more recently the southeast, 
clearly indicates the trend 
market. This trend will have met 
the furniture manufacturer sur- 
vive against competition. Obviously, 
the answer survival progress, and 
the two steps mentioned should lay 
the foundation for all future progress 
the furniture finishing field. 


cussed. The types information available secretariat writings, 
proceedings, and background and contributed papers are summa- 
rized. Information given the form and availability final re- 


ports. 


1955, the Forestry 
Division the Food and Agricul- 
ture Organization the United Na- 
tions received budget approval for 
conference building boards the 
technical level, patterned approximately 
after consultation held Rome 
1952 raw materials for more 
and Latin-American meeting ex- 
perts the pulp and paper industry* 
held Buenos Aires during October 
and November 1954. 


Presented Session VI, Composition Board, 
FPRS 11th National Meeting, June 23-28, 1957, 
Buffalo, 


Maintained Madison, Wis., cooperation 
with the University Wisconsin. 

‘‘Raw Materials for More 
Paper, Pulping Processes and Procedures Rec- 
ommended for FAO Forestry and For- 
est Products Study No. 6, Rome. 


the Latin American Meeting 
Experts the Pulp and Paper 
United Nations Economic Commission for Latin 
America, Technical Assistance Administration, 
and Food and Agriculture Organization. 


The Author: Wayne Lewis received B.S. de- 
gree civil engineering from the University 
Wisconsin 1936. joined the FPL staff after 
eight years with the Wisconsin Highway De- 
strength and factors affecting strength wood 
and wood-base materials. 
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The preparation for these confer- 
ences was handled the staff the: 
Forestry Division with the assistance 
secretariat composed technical con- 
sultants from representative areas 
the world. initial meeting for the 
board conference was held Rome 
December 1955, where the aims 
the Food and Agriculture Organiza- 
tion, the scope the meeting, and pre- 
liminary plans were outlined. secre- 
tariat was again convened during the 
period July through October 1956 
Geneva, during which time secre- 
tariat papers were 
ground papers were reviewed, and final 
plans for the meeting were developed. 

During the interim period between 
the fall 1955 and the summer 
1956, the Food and Agriculture Or- 
ganization and the Economic Commis- 
sion for Europe agreed joint spon- 
sorship the Consultation. The Eco- 
nomic Commission for Europe con- 
cerned with the economic development 
that area and, since board products 
are important commodities manufac- 
ture and trade Europe, the Timber 


Discussion 


Carter (North Carolina State 
College): Does the Gardner test for 
adhesion evaluate, you used it, the 
film adhesion alone does include 
other film properties 

Mr. Blachman: Only that 
adhesion. 

Frank Parrish Heywood-Wakefield 
Co.): Was filler adhesion lacquer 
the main 

Mr. Blachman: Yes. For vehicle ratio 
tests, sealers were not used in- 
fluence adhesion. Adhesion was the first 
step. When this resolved, further 
tests will made. 


Division ECE was invited 
sponsor the conference. The principal 
change brought about the dual spon- 
sorship was participation the coun- 
tries the Soviet bloc, since they were 
members ECE but not FAO. 

The actual conference was held 
the Palace Nations, Geneva, Switzer- 
land, January February 1957. 
The attendance totaled approximately 
360 persons trom countries. Docu- 
mentation was voluminous. There were 
total 119 papers. The information 
generally available the United States 
meager what the meeting was, 
why was held, and what and will 
available the form reports and 
other publications. 

the purpose this paper pre- 
sent information that will assist those 
interested insulation board, hard- 
board, and particle board processes, 
manufacture, and use with the scope 
the consultation, its aims, and how 
best use information available 
from it. 


Scope the Meeting 


The Food and Agriculture 
zation the United Nations main- 
tained Rome, Italy, with regional 
fices other parts the There 
are more than member 


4 
3 
2 
q 
q 
q 
3 
j 
‘ 
q 
| 


Broadly, proposes assist devel- 
oping better standard living 
through improved nutritional and ag- 
ricultural practices. 

Because present activity board 
manufacturing, the possibilities im- 
proving standards less developed 
countries, and the need for interchange 
information among peoples from 
countries that have established indus- 
tries, was deemed sufficiently impor- 
tant representatives member gov- 
ernments justify technical consul- 
tation. Secretariat paper 
states that was the aim the 
consultation answer questions 
what processes are suitable for dif- 
ferent kinds and types raw material, 
what area with need for board 
manufacture can satisfy the need, 
what the possibilities are for prof- 
itable investment capital board 
manufacturing operation, what pos- 
sibilities there are improving stand- 
ards living and economy having 
board manufacture, and how board 
products can best used. 


The writings for the sessions the 
consultation were built around out- 
line developed December 1955, 
which covered the following phases 
insulation board, hardboard, 
ticle board technology: 


Introduction. 


II. Product description, nomen- 


clature, and definitions. 

World production, consump- 
tion, and trade. 

IV. Raw materials. 

Processes and equipment. 

VI. Economic aspects produc- 
tion and marketing. 

VII. Properties, applications, and 
uses. 

VIII. Research needs enhance the 
future development insula- 
tion board, hardboard, and 
particle board. 


Molded products, board panel 
materials wood wool fiber and 
cement, straw-cement and similar 
boards, 
excluded from 
consideration. 


Sessions, background papers, and 
secretariat papers were developed 
around the eight subject subdivisions, 
with further breakdown for each type 
board necessary. Secretariat papers 
were prepared for each the eight 
subjects the technical 
The secretariat papers had the general 
purpose summarizing pertinent in- 
formation and served the base for 
session discussion and final reports. 
addition the secretariat papers, back- 
ground papers were invited from out- 
side authors specific subjects cov- 
ered items III Background 
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papers were not considered necessary 
for items and II. 


Background Papers 


Background papers were requested 
from known specialists specific sub- 
jects pertinent the appropriate sec- 
tion. Background papers totaled 103, 
divided follows: Item III, 18; Item 
IV, 20; Item 37; Item VI, 13; Item 
VII, 11; and Item VIII, The back- 
ground papers are identified 
number decimal system, such 6.11; 
the first number, identifies the broad 
subject, economic aspects production 
and marketing, and the second number, 
11, identifies specific phase the 


The background papers for Item 
were divided into two groups. Papers 
were requested and received the 
status the insulation board and hard- 
board industry various areas the 
world follows: Scandinavia, Europe, 
Canada, the United States America, 
Latin America, Far East, South Africa, 
Oceania, Poland, Czechoslovakia, and 
Yugoslavia. Similar papers were ob- 
tained for the status the particle- 
board industries Canada, the United 
States, Colombia, Japan, South Africa, 
Poland, Czechoslovakia, Germany, and 
the rest Europe. 


Papers raw material (Item IV) 
were divided roughly into groups in- 
cluding wood, non-wood ligno-cellu- 
lose, and other raw materials, such 
additives. Background papers wood 
raw material included such diverse sub- 
jects mixed wood species, bark ef- 
fect, physical form, forest and factory 
waste, debarking, and such species 
beech, poplar, willow, and eucalyptus. 
Non-wood fiber and particle sources 
were covered background papers 
bagasse, papyrus, straw, and flax. Wa- 
ter, synthetic resins, and other additives 
were discussed other background 


papers. 

The background papers processes 
and equipment (Item were divided 
into two broad groups, the manufac- 
ture insulation board and hardboard, 
and the manufacture particle board. 
The papers fiberboard manufacture 
(insulation board and hardboard) were 
further divided into subgroups fiber 
preparation, mat formation, drying and 
hot pressing, 
treatments. Papers board 
processing were divided into groups for 
various phases manufacture. The 
groups include particle manufacture, 
resin application, formation, pressing, 
operations. 
Typical the range specific subjects 
covered the background papers 
processes and equipment are the fol- 
lowing drying and pressing 


fiberboard: 


5.10 Drying Fiberboard Mats for 
Smooth Two-Side Hardboard. 

5.11 Industrial Experience 
Manufacture Smooth Two- 
Side Hardboard. 

5.12 The Manufacture Insulation 
Board and Hardboard One 
Forming Line. 

5.13 Press Designs, Pressing Tech- 
niques, and Pressing Diagrams 
the Manufacture Hard 
Fiberboard and Hardboard. 
ing for Pressing 

5.14 Hot-Water Versus Steam 
Heating for Pressing 
Hardboards. 


Background papers 
Aspects Production and 
Item VI, include range pertinent 
subjects. Included are papers factors 
alternate raw material considerations, 
size product, packaging, influence 
size plant investment, resin sup- 
ply undeveloped countries, costs 
particle board manufacture, and eco- 
nomic considerations for particle board 
manufacture. 


Background papers 
applications, and uses (Item VII) 
cover the use practice different areas 
the world for insulation board, 
hardboard, and particle board. Back- 
ground papers are also included for 
specific uses and use requirements. 
There are papers the use building 
fiberboards typified United King- 
dom and North American practice, and 
conditioning insulation board 
and hardboard before use. There are 
papers the technical requirements 
for particle boards for furniture cores, 
panel material, building and con- 
struction work, and the use 
hardboard rolling stock. 


There were four background papers 
the subject research needs (Item 
One dealt with insulation 
board, another with hardboard, the 
third with particle board, the 
fourth with how Soviet 
search oriented toward the develop- 
ment board industry. 


While each the background pa- 
pers covered specific phase one 
the major subjects, there additional 
information many these papers 
that pertinent other phases. When- 
ever possible, this additional informa- 
tion cited the appropriate secre- 
tariat papers. Since approximately one- 
half the total world production 
insulation board, hardboard, 
ticle board centered the United 
States and Canada, understandable 
why authors substantial proportion 
the background papers were North 
Americans. the total, Canadian 
authors contributed four papers and 
American authors 27. 
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Many the background papers con- 


tain valuable technical information; 
others summarize the status par- 
ticular part the industry practice 
manufacturing operation. Still 
others, expected when papers 
are solicited from many different 
authors, contain nothing that not al- 
ready general knowledge, available 
more complete form better docu- 
mented elsewhere. The background pa- 
pers serve the purpose, however, 
containing single set documents 
the most important phases knowl- 
edge about insulation 
board, and particle board. 


Secretariat Writings 


The technical secretariat, which con- 
vened during the summer and fall prior 
the meeting, was charged with the 
responsibility preparing secretariat 
papers each major item con- 
sidered the consultation proper. 
secretariat paper intended sum- 
marize all information pertinent the 
subject and serve the basis for dis- 
cussion during the sessions proper and 
for drafting committees. Background 
papers and other technical literature 
were combined with the technical 
knowledge the consultants the 
authors the secretariat papers. The 
secretariat papers also have value 
bibliographical source, since appropri- 
ate literature each subject cited. 

Secretariat Paper short. merely 
outlines the scope the consultation 
and sets the tone for the meeting. With 
Secretariat Paper II, Descrip- 
tion, Nomenclature, and 
the problem languages arose. The 
United Nations has four official lan- 
guages, English, French, Spanish, and 
Russian. Official proceedings are repro- 
duced those four languages. English 
had been established the working 
language for the consultation, secre- 
tariat papers were written English 
for translation into the other three. 
With exact terms nomenclature 
and definitions, there may exact 
word equivalent from one language 
another. consequence, Secretariat 
Paper based the terms used 
English-speaking countries primarily, 
and there may some 
making literal translations into other 
languages. 

Secretariat Paper “World Pro- 
duction, Consumption, 
presents the statistics that are impor- 
tant world basis. This paper was 
particularly difficult one prepare be- 
cause differences methods re- 
porting different places and for com- 
modities such particle board, for 
available all countries. While the 
figures given may not complete, they 
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nevertheless establish the trends pro- 
duction and use. 


Secretariat Paper IV, “Raw Mate- 
rials,” lists most the important wood 
species used for insulation board, hard- 
board, and particle board different 
parts the world. Problems pertinent 
the use wood are discussed. These 
include forms required for wood, ef- 
fects bark, utilization pertains 
integration and forest management, 
and the possibilities using material 
undesirable for board fuel for heat 
and power for board manufacture. 
Among the non-wood ligno-cellulosic 
materials discussed are bagasse, cereal 
straw, flax shives, papyrus, and palms. 
Waste paper, though usually wood- 
fiber origin, was handled one 
the non-wood ligno-cellulosic raw 
materials. 

Additives for board manufacture are 
discussed two groups, binders 
and size and special additives. 
Water requirements are discussed 
separately. 

Secretariat Paper and 
Equipment,” divided into two sec- 
tions, one insulation board and 
hardboard and the other particle 
board. Broadly, the processes and 
equipment required are presented 
flow-chart form. The different steps 
manufacture are described, 
types equipment used are discussed. 
For insulation board manufacture, the 
five steps manufacture used are 
pulping, sizing, forming, drying, and 
operations. 
For hardboard, the steps are 
sizing, wet- and air-felting, wet- and 
dry-pressing, heat treatment and oil 
tempering, humidification 
tioning, and post-manufacturing 
operations. 

section provided for 
combined insulation board 
board operation. For particle board 
processes and equipment, the material 
presented sections that conform 
steps manufacture. They are particle 
preparation, classification, drying, resin 
blending, formation, pressing, condi- 
tioning, and added manufacturing op- 
erations. Appended Secretariat Paper 
are summaries operating data for 
insulation board, hardboard, 
ticle board. These show the range 
figures for different plants. 

Secretariat Paper VI, “Economic As- 
pects Production and Marketing,” 
deals with the most controversial the 
eight subjects covered the confer- 
ence. The paper discusses investment 
Charts and curves are presented that 
show the effects mill size unit in- 
vestment, production costs, and the pro- 
portionate part the total cost the 
different board products that can at- 
tributed wood, resin, other additives, 
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labor, power, and other cost factors. 
Other tables have such titles as: 


Investment required for board 
mills. 
Direct production costs and fixed 
charges for different sized mills. 
Venture profit board mills. 
Minimum acceptable sales values 
for boards. 
Pay-out time years for board 
mills. 
mill size—hardboard and insula- 
tion board. 


Secretariat Paper VII, 
Applications, and summarizes 
physical and strength properties for in- 
board, hardboard, and dis- 
cusses the use patterns for the differ- 
ent products different parts the 
world. Existing standard types are de- 
scribed and the principal uses are pre- 
The paper divided into three 
sections, one for each type board. 

Secretariat Paper VIII, “Research 
Needs Enhance the Future Develop- 
ment Insulation Board, 
and Particle discusses the need 
for continued research board manu- 
facture, products, and use requirements 
that insulation hard- 
board, and particle board will become 
increasingly useful and occupy their 
rightful place among panel materials. 
The paper divided into sections 
the research needs they pertain 
material, processing equipment 
and manufacture, properties, and uses. 

The Secretariat papers were intended 
base which the sessions proper 
would operate. They are considered 
provisional texts and subject the 
modifications submitted drafting 
parties the conference proper. ad- 
dition the secretariat 
cussed this section, there were ap- 
pendices them the following 

Conversion factors and equiva- 

lents. 
World list mills. 
Trade associations. 
survey testing methods. 


Sessions Proper and Proceedings 


The actual sessions for the consulta- 
tion proper were held during 15-day 
period the Palace Nations 
Geneva. Attendance was invitation, 
but any interested person could obtain 
invitation. was technical con- 
sultation and not typical intergovern- 
mental conference. All 
tended individuals and, except for 
the Soviet bloc countries, there were 
delegates governmental dele- 
gations. Citizens Soviet member 
countries apparently cannot attend such 
meetings except official delegates. 
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The meeting itself had definitely 
European flavor. Although more than 
175 invitations were issued, the at- 
tendance from the United States totaled 
only 24, principally because cost and 
time involved. This compared total 
attendees from the Federal Re- 
public Germany and from eight 
Soviet countries. 

While the general level technical 
exchange during the conference was 
not balanced ideally had been 
hoped for because the lack bal- 
ance representation, the meeting was 
generally regarded successful. The 
machinery manufacturers from all parts 
the world were well represented, 
and there was ample opportunity for 
them meet prospects for board 
plants. The representation techni- 
cally qualified professionals was sufh- 
cient maintain discussion usually 
high technical level, and drafting 
committees were solid basis. 


Each the eight subjects required 
one more sessions. chairman and 
one two rapporteurs 
were appointed for each subject from 
among those attending. addition, 
secretary from the technical staff 
FAO was provided. was the respon- 
sibility drafting committees, who 
were appointed after the discussion 
each subject, meet working ses- 
sions and consider the secretariat paper 
and, light the discussion, pre- 
pare report supplement append 
the secretariat paper. The drafting 
committee reports were presented 
the group plenary session and upon 
acceptance were incorporated the of- 
ficial proceedings the meeting. 

The proceedings the meeting in- 
clude, besides the drafting committee 
reports, the following: 


General recommendations from 
consultation. 

Agenda for the meeting. 

Officers and secretariat. 


w 
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Membership drafting com- 

List participants consulta- 
tion. 

List Secretariat, Background, 
and Contributed Papers. 


The general 
clude resolution adopted the final 
plenary session suggesting that member 
governments create appropriate inter- 
national machinery provide for regu- 
lar exchange economic information 
and statistics that severe unbalances 
not develop between productive ca- 
pacity and effective demand 
board industry expands. Such ma- 
chinery would also enable interchange 
technical information and would 
provide for future consultations either 
some specific phase entire 
subject. Presumably, this recommenda- 
tion will discussed official dele- 
gations both the Economic Com- 
mission for Europe and the Food and 
Agriculture Organization their next 
program and budget meetings. 


Contributed Papers 


One additional type paper, known 
contributed papers, was available 
participants the meeting, but these 
were not duplicated FAO/ECE. 
There were eight them; they were 
submitted authors who felt the pa- 
pers would augment the background 
papers solicited the secretariat and 
prove useful drafting committees. 
They were accepted that basis 
FAO/ECE. 


These contributed papers were 
such subjects contribution 
the manufacturing process for par- 
ticle board, the process and equipment 
for the Portugese insulation cork 
board industry, Fourdrinier forming 
and press sections for insulation board 
and hardboard, and the Pandia system 
for pulping. 


Availability Papers 


papers were reproduced 
the four official languages. Back- 
ground papers were reproduced the 
original language submitted and 
English, the working language the 
conference. Contributed papers were 
only the language submitted. Pro- 
ceedings the conference proper 
reproduced the four official United 
Nations languages. 


Texts all papers are considered 
the Food and Agriculture Organization 
and the Economic Commission 
Europe provisional. Copies the 
secretariat and background papers 
sent all contributors 
papers. They were made available 
all participants arrival the meet 
ing. Proceedings were sent all par 
ticipants after the meeting and can 
obtained through the Food and Agri 
culture Organization, Forestry Divi 
sion, Viale delle Termi Caracalla 
Rome, Italy. 


The secretariat and background 
pers are not available for general dis 
tribution, but, accordance with rec 
ommendations 
should available printed form 
soon processing can completed 
was the recommendation the final 
plenary session that the secretariat 
pers, amended and revised required 
drafting committee reports, pub- 
lished this year. The recommendation 
was also adopted that the background 
papers published soon after the 
secretariat papers possible. 

Background papers also have been 
released for publication elsewhere. 
was announced FAO/ECE that per- 
mission had been granted republish 
background papers journals, pro- 
vided permission obtained from the 
authors and proper acknowledgement 
made FAO/ECE the origin 
the paper from those prepared for the 
consultation. 
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The relationship sawlog size volume residue chip 


Yield Pine Pulp Chips Sawlog Size 


PAUL KRAMER 


Head, Forest Products Department, Texas Forest Service, Lufkin, Texas 


production was studied medium-sized Texas mill. expected, 
small logs produced larger yield residue chips per unit 


volume than larger logs. 


PRODUCTION PULP CHIPS 

from sawmill residues rapidly 
becoming important adjunct pine 
sawmill operations Texas and the 
South. Improved equipment design 
and operation and increased familiarity 
with the product requirements have 
led the conclusion that many rela- 
tively small sawmill operations are 
suitable sources pulp chips. 

However, considerable basic infor- 
mation regarding processing costs and 
yields are incompletely known. Data 
are needed concerning the volume 
chips that result from processing spe- 
cific quantities logs into lumber. 
Also, information needed deter- 
mine the economic status chip pro- 
duction versus lumber, alternate 
products, from various log sizes and 
grades. The Texas Forest Service 
initiating studies with respect this 
phase the pine utilization problem 
Texas. This the first these 
studies reported. 


Location Study 


The study reported this paper was 
conducted the Atlanta Lumber Com- 
pany, Atlanta, Texas. This circular 
mill that cuts approximately thou- 
sand board feet pine lumber (green 
chain tally) per day. The attendant 
equipment for chip 
cludes 26-inch Cambio Debarker, 
Soderhamn HF-60 chipper, and two- 
deck Link-Belt, foot screen with 
mesh sizes inches and inch. 
Chips are blown into van-type trailers 
and hauled about miles the pur- 
chasing pulp and paper mill. fleet 
four vans and two tractors uti- 
lized the chip haul. The average 
haul amounts about tons chips 
per load. 


The sawed products this mill con- 


sist entirely one-inch and two-inch 
pine lumber. Although the chippable 


The Author: Paul Kramer holds B.S. de- 
gree from Washington State College, and did 
graduate work Yale University. past 
chairman Section, and Na- 
tional Advisory Committee FPRS. also 
member SAF, American Assoc. for Ad- 


vancement Science, and the Texas Forestry 
Assoc. 
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sawmill residues are 
lized, lumber, unless shorter than 
four feet, permitted into the 
chipper. 


Design Study 


The purpose this study was de- 
termine the volume residue pulp 
chip yields from diameter-segregated 
classes pine sawlogs. Four log di- 
ameter classes were used, and the num- 
ber logs each diameter class was 
established accordance with the an- 
ticipated yield chips. While 16- 
foot log was recognized standard 
log length objective, some departure 
was necessary. The majority logs 
used this study, however, were 
feet long. Logs were carefully meas- 
ured for length, top and butt diameter, 
and gross and net volume board 
feet. piece tally lumber was made 
for each diameter class logs. Mar- 
ketable chips were also collected and 
weighed for each diameter class 
logs. The entire study was repeated 
after interval one month ap- 
the validity the data obtained 
from the first test. 


Results Study 


Table presents the basic data ob- 
tained from the two separate tests 
made during the study. This table ex- 
presses the yield green chips for 


each diameter class group log 
terms the Doyle, Scribner, and In- 
ternational log rules. The 
yields are given pounds per board 
foot gross log scale. The Doyle Log 
Rule figures used for the smallest di- 
ameter “class logs are conventional 
values. other words, six, seven and 
eight inch logs were given volume 
equivalent their length. 

expected, small ‘logs produce 
larger yield residue chips per unit 
volume than larger logs. The 
rate with which chip yields change 
relation changes log size may 
expressed mathematically. 


Analysis Data 


The test results indicate that there 
are small differences the per unit 
volume yield green, marketable 
pulp chips from one test (A) an- 
other (B) for identical log diameter 
class groups. However, these differ- 
ences are largely traceable changes 
the mean the log sample 
used. Statistical analysis reveals that 
significant correlation exists between 
the chip yield data for test and that 
for test The correlation 
was 0.911, with three degrees free- 
dom. was further found that high- 
order correlations exist between mean 
log diameter and chip yield for each 
the two separate tests. These com- 
putations suggested the feasibility 
combining the results from both tests 
for closer examination the de- 
pendence chip yield log 
diameter. 


Table 1.—SUMMARY PINE PULP CHIP YIELDS LOG DIAMETER CLASSES 


Chip yield per board foot 
gross log sc: ale® 


No. Green lumber Yield of - 


Log diameter class logs tally chips Doyle Seribner ‘Int. 4" 
(In.) (b.f. Ib. Ib. Ib. (Ib.) 

30 1 4,815 5.8 3.8 3.0 
115 6,395 17,170 3.8 2.9 2.5 

TEST 

4.6- 7.5” 


te 
uw 
~ 
te 
~ 


34,120 4.0 3.0 2.6 


*Green weight basis and moisture content approximately 100 per cent (O.D.). 


q 
7 
4 
7.6-10.5""__. 30 1,063 4,560 6.9 4.2 3.4 
15 1,827 3,335 2.1 1.8 1.6 


regression analysis chip yield 
log diameter was made for each 
the log rules listed Table and 
also for green-chain lumber tally. One 
these that for the In- 
ternational Log Rule, shown 
Fig. 


Application Results 

The major cause variability 
pine residue pulp chip yields between 
individual sawmill operations 
kind and degree utilization stand- 
ards effect normal part the 
mill operation prior the point 
residue utilization. The prime cause 
for variation chip yield within 
individual mill, however, directly 
related log size. This assumes that 
the average mill practices consistent 
log utilization product standards 
over extended periods time. 

Unfortunately, there are practical 
means for evaluating 
yields solely the basis green- 
chain lumber tally. The use log di- 
ameter for this purpose quite logical. 
Mill operators most mills maintain 
some sort bull-chain log record 
sheets. These are generally suitable for 
the purpose predicting residue chip 
yields. 

Table presents estimated chip 
yields pounds per board foot gross 
log scale for the several log rules pre- 
viously listed. The table has been pre- 
pared substitution from the inde- 
pendently computed regression curves. 
The 6-inch and 7-inch log diameter 
class yields are omitted from the Doyle 
Rule estimates since they are biased 
the method log volume computation. 

Table suitable for use any 
pine mill where there by-product 
utilization from residues other than for 
pulp chips. The values will not 
valid for chip estimates where log de- 
fect (cull) exceeds reasonable aver- 
age for this species. This might tenta- 
tively set per cent. Its accurate 
identification will have await speci- 
fic studies for that purpose. 

derive estimated chip yield, 
only necessary know the average log 
diameter and the gross log scale. For 
operators mills who happen have 
log diameter information but not 
have, care compute, gross log 
volumes, Table has been prepared 
use log diameter and green chain 
Pictorial regression formulae are available 
upon request the Forest Department, 


Texas Forest Service, P. O. Box #460, Lufkin, 
Texas. 


Table 2.—SUMMARY ESTIMATED YIELD 
PINE RESIDUE PULP CHIPS MEAN 
LOG DIAMETER AND LOG RULE 


Estimated chip yield per 
board foot gross log scale* 


Meam log diameter Doyle Scribner “Int. \yr 
(In.) (Ib.) (Ib.) 


9.8 4.3 3.7 
6.6 3.7 3.1 
4.6 3.2 2.6 
3.5 2.8 2.2 
2.9 2.5 1.9 
2.5 2.2 
2.2 1.9 1.6 


*Green weight basis and moisture content of 
approximately 100 per cent (O.D.). 

for 6-inch log diameter are slightly be- 
yond the limits of the contributing data, and should 
be used with caution. 


lumber tally. This table has also been 
expanded show the value residue 
chips produced per thousand board 
feet rough, green lumber when 
chips are valued $6.00 per ton. 

Actually, would quite possible 
use the above tables for chip esti- 
mates mills where some form by- 
product utilization other than residue 
chips effect. This could accom- 
plished obtaining the weight 
such alternate products from stated 
period mill operation. After con- 
verting this weight pounds per 
board foot lumber produced during 
that period, this figure could sub- 
tracted from the tabular 
mates. The difference would closely 
approximate the residual available for 
pulp chip production. 


Summary 


examination has been made 
the relation between residue pulp chip 


POUNDS GREEN PER BOARD FOOT 
144" LOG RULE 


Table 3.—ESTIMATED YIELD PINE RESI- 
DUE PULP CHIPS MEAN LOG 
DIAMETER AND GREEN-CHAIN 
LUMBER TALLY 


Estimated chip Value of chips 
foot—lumber feet of lumber 


Mean log diameter tally produced 
($) 
4.8 14.40 
9 3.6 10.80 
10_ a 3.1 9.30 
3.7 8.00 
12. 2.3 6.90 
2.0 6.00 
14_ 1.8 5.30 
1.6 4.80 


yields and log diameter for series 
pine logs medium-size pine saw- 
mill Texas. 

The data indicate that there 
close relationship between log diame- 
ter and chip yield per unit volume. 
Several measures this relation are 
provided tabular form and relative 
chip yields are also expressed terms 
gross selling price. 

Application these chip yield fig- 
ures other installations should 
made only with due regard utiliza- 
tion practices standards where they 
differ from the mill described. Changes 
headsawing equipment will not ma- 
terially affect such application. 

The Texas Forest Service plans 
check the application these data 
other types pine sawmills time 
and opportunity permit. Preliminary 
indications are that the estimates are 
quite reliable for widely divergent 
types operations. 
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LOG DIAMETER, INSIDE BARK (INCHES) 


Fig. pine residue pulp chip yield (Y)on mean 
sawlog diameter (X) for circular mill cutting bd. 


daily. 
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Although little change was recorded 
the total timber harvest from the 
world’s forests, the output wood 
for industrial purposes 
creased two perecent over that 
1955, the Food and Agriculture Or- 
ganization reported recently. 

According the FAO Yearbook 
Forest remov- 
als fuelwood decreased three 
per cent, which indicates the world- 
wide change from wood fuel other 
sources energy. The estimated mar- 
ket value all the main primary for- 
est products reached $27,700 millions, 
surpassing $600 million the value 
these products 1955. 

The total world sawnwood output 
1956 was slightly more than 295 
million cubic meters, which conifer- 
ous species accounted for about per 
cent. The United States was the lead- 
ing producer with 88.5 million cubic 
meters; the Soviet Union followed 
with million, and Canada reported 
million cubic meters. 

About per cent the total 
world plywood production 11.30 
million cu. came from North 
America. The greatest percentage 
growth, per cent, was reported 
Asia. Plywood output 
creased from 683,000 cu. 1955 
852,000 cu. 1956. 

Wood utilized for paper, paper- 
board and fiberboard 1956 was 
about three per cent greater than 
1955, whereas wood used for sawn- 
wood and plywood decreased about 
one per cent. 

Wood-pulp production 1956 in- 
creased six per cent over 1955, 
reaching record nearly mil- 
lion tons. The North American share 
this output was about per cent. 
Production pulp products—news- 
print, paper other than newsprint, pa- 
nearly million tons. North America 
and Europe (excluding the USSR) 
produced more than per cent 
this volume. the 
newsprint showed the greatest growth 
output, 11.18 12.04 million tons 
(about per cent) followed fiber- 
board, which increased six per cent 
from 3.15 3.34 million tons. 

World output particle board was 
estimated 705,000 tons, which 
nearly per cent was produced 


Around the World Forest Products 


Research and Development 


Upward Trend Forest Products Output 


Europe. The largest volume, 162,000 
tons, was reported from the Federal 
Republic Germany, and the United 
States was second with 125,000 tons. 

World trade declined both sawn- 
wood and plywood. According the 
figure reported FAO, world ex- 
ports sawnwood were nearly 
per cent lower 1956 than 1955, 
and plywood exports were down about 
four per cent. Wood-pulp exports in- 
creased nearly three per cent, news- 
print more than five per cent, and 
paper other than newsprint six per 
cent. Paperboard exports declined 
five per cent. 


Scanning World-Wide 
Forest Products Publications 


Australia 


Ripping Logs with Power Chain 
Forest Products Newsletter. No. 234 

Designed originally portable 
cross-cutting machine, the power 
chain saw less efficient ripping 
than regular ripping saws, but its use 
can worthwhile. 

When the gouge-type chain was de- 
veloped, ripping with chain saws be- 
came common. The gouge-type chain 
with tooth edge for severing fibers 
across the bottom the kerf requires 
less power, keeps cooler, wears longer, 
and cuts straighter than the scratch- 
type chain, when used for ripping. Ef- 
ficiency increased the motor end 
leads the tailstock end. 

More power and time needed for 
ripping than cross-cutting, which re- 
quires the motor sustain heavy 


load for periods min. 


more. Electric motors are better for 
sustained loads. Successful ripping re- 
sonably accurate cut. Three types 
rigs are described. 

The first cross-cut saw with ade- 
quate power for ripping and cutter 
bar that can swivelled for horizon- 
tal cutting. Planks are spiked the 
ends the log, with top edges hori- 
zontal, and height where the cut 
required. end each plank 
projects, holding another plank 
carry the motor end the chain saw. 

The second rig, used Europe, 
steel staging that may set over 


log. The chassis adjusted for height 
FOREST PRODUCTS JOURNAL 


screws each the legs, and sup- 
ports movable carriage with bow 
clear the log. Saw motor and 
stock are supported the carriage, 
which propelled hand winch, 
may motorized. The rig eliminates 
fatigue, enables the operator avoid 
fumes and sawdust, 
guided, and reasonably accurate flitches 
may sawn lowering the chassis. 

America, heavy-duty cutter 
and chain used for breaking down 
large logs the pond. mounted 
deck float, and the floating 
logs are drawn through. 

the stage where machine re- 
quired for regular breakdown big 
logs the sawmill, the use chain 
saw unlikely the most eco- 
nomical solution because its cutting ac- 
tion less efficient than that con- 
ventional ripping saws, 
high power consumption and 
greater saw maintenance. 


Japan 


Mechanical Properties Chip- 
board Made Flat Flake Particles. 


Maku, Sasaki, and Hamanda. 
Journal the Japan Wood Research 
Society, no. [English 
Summary 

The authors found the relationship 
between the mechanical properties and 
the specific gravity chipboard pan- 
els made flat flake particles 
Hinoki (Chamaecyparis obtusa 
Z): type long, 1.2 wide, 
and 0.2, 0.5 1.0 thick; type 
1.3 long, 1.2 wide and 0.2, 
0.5, 1.0 thick. They also dis- 
cuss the bending failure its beam. 

The relations tensile and com- 
pressive strength, and 
modulus specific gravity are linear, 
and are free the effect length 
and thickness particles. However, 
shearing strength markedly influ- 
enced the thickness particles, 
which seems caused partly 
the amount resin spread per unit 
area the particles. 

The elastic moduli tension and 
compression are nearly equal, but there 
are characteristics indicating that the 
tensile strength slightly smaller than 
the compressive strength. Linear for- 
mulae are estimated experimentally 
between tensile strength, compressive 
strength, and elastic modulus. The co- 
efficient bending failure caused 
tension was determined. 
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Abstracts From Current World Literature 


Finishing 


Damen. Unsaturated polyester 
resins surface coatings. Paint, Vol. 
No. 11, November 1956, pp. 
illus. 

Among the plastics which have grown 
rapidly importance since the war, un- 
saturated polyester resins take prominent 
place. They are used combination with 
glass fibres form laminates and solu- 
tion styrene, surface coatings. 

The application thick layers which, 
unfilled coatings give well-bodied finish, 
the ideal all craftsmen. Until recently 
this was not feasible because airdrying 
lacquer applied thickly needs 
able percentage solvent which eventually 
evaporates leave only thin film. With 
the use unsaturated polyester resins this 
ideal can approached and even attained 
as, under the influence added accelera- 
tors and catalysts, the styrene and the poly- 
ester resins copolymerize form very hard, 
resistant layers. 


These coatings have many other useful 
properties such resistance shock, 
scratching, heat such burning cigarettes, 
water, ink, alcohol, oil, benzine and dilute 
acids. Moreover they not sink into the 
wood and there every little yellowing 
which makes them ideal for use such 
woods maple and birch. 


For application wood priming coat 
polyester resin highly diluted with 
acetone can used and the next coat ap- 
plied after two hours. Special measures 
ensure that the grain shows clearly are not 
necessary but the choice stains should 
selective. Because the short pot life 
the polyesters when the catalyst and accel- 
erator have been added, more should 
mixed than can applied the time avail- 
ester mixed with the catalyst and another 
part with the accelerator. These can then 
sprayed through two guns simultaneously 
with two-component equipment which 
mixing takes place the gun during spray- 
ing. 

Even the lacquers have been prepared 
applied with great care the top layer, 
having been exposed the air during cur- 
ing, will not have hardened sufficiently be- 
cause air inhibition. This thin layer 
after curing time about 
hours and this may prevent the application 


polyesters surfaces with complicated 
mouldings carvings. They may however 
applied nearly all types wood, 
sheets pressed wood waste and 
board. 

Faults and failure applying these coat- 
ings may result from draughts during the 
curing time, air introduced during mixing 
which will produce surface pitting, poor 
surface which has not been 
cleaned sufficiently, cracking after few 
months the resin too hard. Particularly 
suitable applications for 
coatings are products which are subject 
considerable wear and yet must have 
pleasing appearance. [F. Tech. Bul. 
No. 34] 


Drying finishes wood with infra-red 
heat Barber and Krupp 
Industrial Finishing, U.S.A., Vol. 32, No. 
12, October 1956, pp. 94-8. 

Even although the heat intensities used 
wood are reduced below metal process- 
ing temperatures, finishes can usually 
dried very quickly with infra-red. 

Flat panels carried conveyor, either 
horizontally vertically, are easy process 
and, the oven properly designed, three 
dimensional shapes can also 
The radiated heat will penetrate films 
clear lacquer 10mils thick but filter 
sealer coats will absorb much 
heat. 

The controls for these ovens can also 
connected with conveyor controls 
that, the event conveyor stoppage, 
the oven would automatically switched 
off prevent damage pieces being dried. 


Wood Structure 


Bucher, Hans. The tertiary wall 
wood fibers and its morphology con- 
ifer tracheids. Holzforschung 11, no. 
1-16 (April, 1957). [In German; English 
summary 

Publications dealing with the inner layer 
wood fibers bordering the cell wall to- 
ward the lumen are reviewed critically. 
Some observers found this layer 
individual membrane, distinctly different 
from the secondary thickening cell walls, 
and called the tertiary wall whereas 
other investigators considered con- 
tinuation part the secondary wall. 
method for differentiating wood 


specializ 
its 
the respe 


The preparation abstracts from world literature many languages highly 
and costly that the Forest Products Research Society has abstracting service 

For the abstracts this issue the JOURNAL the Society indebted 
ctive abstract journals indicated, from which they have been selected with the 


kind permission the editors. Readers wishing information addition that given 
these abstracts should consult the articles referred to. Copies additional 
information can not supplied FPRS the abstract journal. The journals from 
which abstracts are published this issue are follows: 

BULLETIN THE INSTITUTE PAPER CHEMISTRY, published monthly 
Appleton, Wisconsin the Institute Paper Chemistry, subscription price $25 per 
year. This Bulletin publishes over 3,600 abstracts per year subjects interest manu- 
facturers pulp, paper, and allied products. 


CHEMICAL ABSTRACTS, published semimonthly the American Chemical Society, 
Executive Sixteenth Street, NW, Washington C., subscription price 
$60 per year plus postage. This abstract journal publishes many thousands abstracts 


annually with broad coverage world literature 


allied subjects. 


entire field chemistry and 


TECHNICAL BULLETIN THE FURNITURE DEVELOPMENT COUNCIL 
published bimonthly the Council Adelphi Terrace, London England. 
The Technical Bulletin publishes hundreds abstracts and reviews from world literature 
annually, relating the various phases the furniture manufacturing industry. Subscrip- 


tion price per year. 
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fibers has been developed. involves de- 
lignification small softwood sections 
repeated treatment with acidified sodium 
chlorite solution, staining the samples with 
Victoria Blue specified manner, and 
partial swelling with dilute cupriethylene 
diamine solution. method 
makes the primary wall appear blue, the 
secondary wall red, and (1) blue. The dif- 
ferentiation also proved conclusively that 
the outer layer the secondary wall that 
causes the phenomenon ballooning, 
which the primary wall has part. The 
morphology (1) has been studied de- 
tail Picea excelsa, canadensis, mari- 
ana, Abies pectinata, 
suga Pinus silvestris, cembra 
insignis (P. Don), and Larix 
Several morphological structures 
(1) could distinguished, 
membranes, coiled spirals, spirals, 
various complex helices, and hyaline (gela- 
tinous structureless) layers. These studies 
proved conclusively for the first time that 
not connected with the secondary 
wall. The two layers were even found 
separated space which sometimes 
showed particular structure. 
walls are perforated pores, called the 
pits. The most characteristic bordered pits 
softwood tracheids enclose cavity with 
small outlet the lumen (porus). 
Whereas (I) generally supposed 
perforated the opening, the present 
observations established definitely that 
enters the pit, lining the pit cavity and 
covering the secondary wall, and thus 
connected with the primary wall. many 
respects, (I) resembles the primary rather 
than the outer layer the secondary wall. 
Judging from its staining behavior, (1) 
must contain acidic groups, probably hemi- 
celluloses related polyuronic acids. [Bul. 
Pap. Chem. 27, No. 10] 


Pathology 


Basham, The deterioration 
fungi jack, red, and white pine killed 
fire Ontario, Can. Botany 35, no. 
155-72 plates (March, 1957). 

The nature, causes. and rate patho- 
logical deterioration jack, red, and white 
pines killed fire the Mississagi region 
Ontario 1948 were studied deter- 
mine the practicality and probable duration 
profitable salvage operations 
stands. Blue and brown sapwood stains ap- 
peared all species one year after the fire 
and became extensive during the succeed- 
ing three years. Sap rot was noted two 
years after the five years after the fire 
most the sapwood was affected, and 
some cases this rot extended into the heart- 
wood. Three fungi, gigantea. 
Polyporus anceps, and Polyporus abietinus, 
were isolated consistently from white sap 
rots, whereas Fomes pinicola and Fomes 
subroseus were recovered from many the 
brown sap rots. The increase the volume 
heart rot encountered during the course 
the study, chiefly associated with Fomes 
pini, was much greater than that observed 
living pine over similar period, and 
for this reason the excess was considered 
form deterioration. The average rate 
radial penetration visible deteriora- 
tion was significantly faster trees with 
widely spaced annual rings the outer 
portion the bole than slow-growing 
trees. Variations the severity burn 
individual trees stands apparently had 
little effect the rate pathological de- 
terioration. [Bul. Pap. Chem. No. 
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Review FPRS National Meeting Papers 


Modern Woodworking 
Methods 


Clifford Baker, Technical Serv- 
ice Supervisor, Woodworking Trades 
Coated Abrasives Related Products 
Division, Minnesota Mining and 
Mfg. Co., St. Paul, Minn. Session 
Wood Machining, FPRS’ 11th Na- 
tional Meeting, June 23-28, 1957, 
Buffalo, 

Mass-production techniques have 
been applied many aspects wood- 
working, but final finishing remains 
something art. Although much 
development has gone into synthetic 
finishing materials, the fact remains 
that any flaw the finished white 
wood will most certainly show 
the finished topcoats. Attempts hide 
such flaws without 
these often work acceptably well, but 
white wood have been made, and 
require extra time and money. 

Two recent developments wood 
finishing methods that may profoundly 
affect the woodworking industry are, 
first, the system finishing white 
wood well sealer and wash coats 
with straight-through sanding prin- 
ciple, series straight-through 
machines linked conveyors; and sec- 
ond, method sanding the sealer 
with wheel made coated abrasive 
leaves, called the wheel. 

The stroke sanding principle cur- 
rently used good one, but has limi- 
tations, notably, the leave-off lap- 
over marks work piece (since the 
belt narrower than the work piece), 
and the time needed put 
onto the sander table and remove 
when sanding complete. 

Several makes straight- 
through machine are being produced. 
They can obtained several ma- 
chine widths, inches, and 
coated abrasive belts 
made for each width, that the belt 
covers the whole work piece once 
and eliminates the problem leave- 
off marks. Because 
through action, work pieces can fed 
into the machine conveyor and car- 
ried off the same manner after 


trimming) until taken off after 
final grit sanding. 

The second method the use 
the wheel with construction 
especially designed for woodworking. 
The wheel consists coated 
abrasive leaves wheel 16-inch 
diameter. There are nearly 1,000 
leaves, which will sand flat stock 
take the shape contour piece and 
hold that shape throughout the life 
the wheel, until reshaped. The 
leaves, made cloth-backed garnet 
mineral, are fastened the center 
tough, heat-resistant, resin-and-glue 
bond. 

actually production runs, the 
wheels put final finishes 
variety pieces, and are being used 
for sealer and wash-coat sanding. 
Where used, the operation straight- 
through, with conveyors used for feed- 
ing and take off. There date 
machine designed accommodate the 
wheels the woodworking industry; 
where wheels are use machine has 
been built old one modified 
the wheels could used. The wheel 
fills very utilitarian need lathe 
spindle for off-hand operations where 
moldings and the like. 


The wide-belt principle, 
ployed new model the straight- 
through machine with the abrasive belt 
mechanism mounted above rather than 
below the machine, results bur- 
nishing-type process. After perfectly 
even sanded surface fine 
sandpaper used glaze the surface 
There are compounds liquids in- 
volved. Examination the results re- 
veal very highly polished board 
the white, which first glance appears 
sealed, sanded and waxed 
high degree luster. 

Complete automation can visual- 
ized for the future furniture finishing 
process, which 
from dimensional, rough stock right 
through sealing and filling top coat 
application and rubbing. Also implied 
complete automation the end 
the finishing room now exists. 

New methods well new prod- 
ucts are needed. method suggests 
product revision; the revised product 
makes possible upgrade the meth- 
ods. particular importance al! 
these developments the conservation 
natural solid wood stock achiev- 
ing less waste and fewer rejects. 


Fig. key diagram finishing line the fututre: 
sanding machine with 3/0 coated abrasive belt. B—Overslung sanding machine with 
5/0 coated abrasive belt. sanding machine with 10/0 coated abrasive belt. 
D—Cleaning brush. E—Roller spray application stain and/or wash coat. F—Heat lamps 
for drying stain wash coat. G—Stain wash coat sanding with sanding machine 
with 10/0 coated abrasive belt. H—Cleaning brush. filler. 
lamps dry filler. K—Brushes for wiping filler. spray application 
M—Heat lamps for drying sealer. sanding with sanding machine with 
10/0 coated abrasive belt. O—Cleaning brush. P—Roller brush spray application 
top coat. Q—Heat lamps for drying top coat. R—Top coat sanding machine with 
waterproof coated abrasive belt, grit 360, and lubricant. S—Top coat finishing machine with 
waterproof coated abrasive belt, grit 500, and lubricant. T—Cleaning and polishing brushes. 


sanding, thereby cutting 

dling time. 
Two more these machines can 
hooked tandem and equipped 
with abrasive belt grit sequence 
that work piece can completely 
finished with sequence 
from the time put the first 
conveyor (which can right after 
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PREFABRIC ATED 


Heavily-insulated, 
vapor-proof aluminum 
panel construction 
easy erect best 
possible construction 
lowest cost over 
100 use throughout 
the country. 


_PACKAGE LOADED KILNS 


kiln trucks rail 
needed sizes 
available particularly 
adaptable for concen- 
tration yards, wholesale 
lumber yards, 

and certain manufac- 
turing plants. 


ing existing natural 
draft kilns, end piled 
cross piled, forced 

air kilns under auto- 
matic controls for 
increased drying 

quality, boosted output. 


Write for illustrated Standard Catalog, and further 
information regarding your drying requirements. 


Intenal Fan Kilns 


Box 5708 Indianapolis 21, Indiana 
Branch Office: Redman Engineering Service 
High Point, 


New Concept Continuous 
Moisture 
Control 


DETECTOR 


The new Custom introduces 
advance SENTRY systems for measuring 
and recording moisture content moving 
veneer, lumber, paper and various unrelated 
non-cellulose materials. 

The Custom accents unitized construction 
with primary circuits lightweight ‘‘plug-in 
drawers. The moisture range has been 
expanded from zero fibre saturation. Mois- 
ture classification (marking) stock gov- 
erned single control. 

Designed primarily for 
Custom models are also ideal for overseas use. 
Through exchange drawers the entire 
system may serviced expanded with- 
out delay. 


SENTRIES range level marking units multi-level 
recording and counting systems, and are priced from $3,950. 
You are cordially invited write for detailed information. 


LAUCKS LABORATORIES, INC. 


1201 Poplar Place Seattle 44, Washington 


leader wood technology for years 


Hardboard 


& 


Take Your Choice Any 
When You Join FPRS 


wealth information Hardboard, Particle Board 
Waste Utilization are yours EXTRA BONUS when 
you join FPRS new member. addition all the regular 
Society benefits you may take your choice any one these 
three 48-page booklets—each containing reports presented 
recent FPRS meetings—and each illustrated with more than 
photographs, drawings and tables. 

You'll find some the latest information economics, 
tests and evaluation, principal processes, market potential. 

may select any one the five volumes the 
Annual Proceedings from 1947 through 1951—each store- 
house wood technology research information. 

Your choice any one these eight books PLUS 
monthly FOREST PRODUCTS JOURNAL, FPRS 
meetings from coast coast, 3—personalized service your 
technical questions, with wood experts, 5—employ- 
ment service, and affiliation—are yours mem- 
ber the 3,500-member Forest Products Research Society. 

Write TODAY for your membership application blank and 
FREE BOOKLET request form to: Executive Secretary, Forest 
Products Research Society, Box 2010 University Station, 
Madison Wisconsin. 

NOTE: AVAILABLE SPECIAL RATE EACH 
PRESENT MEMBERS. 
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FPRS Title and Subject VII, 1957 


How Use the Index name, subject, issue number, and page. For articles with 
two more authors, the listing for the first author gives 
all authors’ names, subject, issue number, and page; list- 
ings for co-authors refer back the first author. Two 
more articles the same author are listed chrono- 
logically. 

article can located quickly. neither the title nor 
name known, there are many clues which 
article can found. For example, article titled 
High-Temperature Drying Birch may found under 


Articles are listed three ways: title, subject 
and author. Title and subject listings are combined and 
appear first. The exact title each article (omitting only 
the articles and may identified 
the presence authors’ names the Title and Subject 
Index. addition, each article listed under one more 
subject headings. Categories subjects, boldface type, 
reflect terms current usage. 


The Author Index contains entry for every author. 


Boring: See also Machining 
Boring Tests Particle Board. Hoyle, 

Building Codes: 
Building Research Institute 


Study. Lund, no. 10: 363 
Acceptance Sampling Veneer Using the 
Plan. Hitchings, and 
Activities the Field Wood Products 
Preservation the United States 


Part III. Butylation. no. 261 
Dimensional Stabilization Wood: 
Part IV. Allylation. no. 293 
Distribution Dihydroquercetin and 
Tree. no. 10: 335 


For articles with single author, the listing gives both Seasoning and Birch. 

Bending: Dimensional Stabilization Wood: 
Changes Methods Conserve Lum- Part Crotonylation and Crotylation. 
Abrasives: See Finishes and Finishing ber. no. 282 no. 245 

Accelerated Wood-Preservative Termite Dimensional Wood: 


diation Wood. Mater, no. 


Appearance and 
and Decay Resistance 208 


Discolored Aspen. Hossfeld, 
Oberg, and French, no. 10: 
378 

Nature Aspen Lignin. no. 
Structure and Composition Aspen 
Bark. no. 12: 437 


mining Whether Southern Pine Poles are 
Well Air Seasoned. Mathewson, and 


(Aan. Review) no. Building Research Advisory Board. Recent Advances Pine Gum Chem- 
Horowitz, no. 10: istry. no. 10: 338 
Adhesives: See Glues and Gluing Structure and Composition Aspen 
Air Seasoning: See Seasoning Bark. no. 12: 437 
Alder: Chipcore: See Particle Board 
Develepments the Use Red Alder. Care ond Grinding Knives and Cutters. 
Neutral Sulfite Semichemical Pulping Challenge Forest Products Research. Waste Utilization 
Alder. no. 246 Foy, no. 10: 49-A Expanding the Use Wood Residues 
Analysis the Employment Letter. Van- Changes Methods Conserve Lumber. for Pulp Production. no. no. 253 
Epps, no. 17-A Shepherd, no. 282 Importance Proper Chipping. no. 
Anatomical Basis Dimensional Changes Charcoal: 10: 
Moisture Content. Hale, no. Charcoal Production Kilns. Beg- Selectively Cut Tim- 
140 linger, no. 11: 399 ber Stand. no. 
Application Linear Programming Retail Marketing Charcoal Iowa. Yield Pine Pulp Chips Sawlog Size. 
Bethel, and Harrell, no. emical Control Comparison Standard Block-Shear Test 
221 Formaldehyde Glue Mixes. Rose, with the Test. Norris, 
no. 11: 30-A no. 299 
Aspen: Chemical Effects High Energy Irra- Comparison Three Methods Deter- 


Chemical Utilization: See also Pulp and 
Paper, Waste Utilization 
Chemical Effects High Energy Irra- 
diation Wood. no. 208 
Chemical Properties, Derivatives, and 
Uses Levulinic Acid. Bordenca, 


Compreg: 
Past Developments and Future Prospects 
for Compreg. no. 16-A 


Automation: Construction: 


Automation Lumber Milling. Batori, 

Automation the Planing Mill. Mc- 


Bark: 


Bark 
Quercetin. no. 135 
Structure and Composition Aspen 
Bark. no. 12: 437 


Barking: See also Chemical Utilization, 
Waste Utilization 
Influence Fungus Infection 
ciated with Chemipeeling Pressure 
Impregnation and Cold Soaking 
Jack Pine Posts. no. 124 


Beech: 


Transverse Shrinkage Red Oak and 
Beech. no. 114 
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no. 12: 435 

cetin. no. 125 

Everything, Including the Smell. no. 


10: 303 
Lignin Dimethyl Sulfide Process. no. 
12: 432 


Nature Aspen Lignin. no. 

Present Status Chemical Utilization 
Lignin. no. 12: 427 

Recent Advances Pine Gum Chem- 
istry. no. 10: 338 

Review Chemical Utilization. no. 

Structure and Composition Aspen 
Bark. no. 12: 437 


Chemistry Wood: See also Chemical 


Utilization 
Chemical Properties, Derivatives and 
Uses Levulinic Acid. no. 12: 435 
Dimensional Stabilization Wood: 
Introduction and Part Acetylation. 
no. 210 


Building Research Institute and Building 
Research Advisory Board. no. 10: 

How and What Specify Preserva- 
tive Treating Wood for Buildings. no. 


10: 360 
How Prevent Fungus Damage 
Wood Structures. no. 


How Prevent Insect Damage Wood 
Structures. no. 29-A 

Modular System Home Construction 
and its Possible Effects Furniture. 
no. 22-A 

Modular System Home Construction— 
Its Possible Effects Millwork. no. 
24-A 

Nailed Fir Plywood Gussets for Sawa 


Lumber Arches. no. 
295 
New Applications for Preservative 


Treated Wood. no. 
Practical Approach the Prevention 
Decay and Termites Building Con- 
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Practical Approach the Prevention 
Decay and Termites Building Con- 
struction. Part II. no. 

Trends the Utilization Wood 
the Home Building Industry Today and 
the Future. no. 

Unexplored Facets Wood Home 
Construction. no. 19-A 


Containers: See Packaging 
Cores: 


Production Gluing 
Core Stock. no. 10: 352 
Some Practical Aspects 
Board Core Stock. no. 10: 

Cost and Marketing Plugged Lumber. 


Cottonwood: 


Effect Tension Wood Leaning 
Eastern Cottonwood. no. 214 

Creep and Other Strain Behavior Wood 
Tension Parallel the Grain. King, 
no. 10: 324 


Creosote: See Preservation 


Cushioning Materials for the Protection 
Furniture. Hoffman, no. 34-A 

Customer—Producer Relations the Par- 
ticle Board Business. Fisken, no. 


Debarking: See Barking 
Decay: See also Pathology, Preservation. 


Appearance and Decay Resistance Dis- 
colored Aspen. no. 10: 378 

Decay and Toughness Losses South- 
ern Pine Infected Peniophora. 
no. 201 

Microscopical Rating Decay Sitka 
Spruce and its Relation Toughness. 


Decorative Laminates: 


Gluing High Pressure Decorative 

Developments Canadian Container In- 
dustry. Limerick. and Richardson, 

Developments Glues and Gluing. Marra, 

Developments 

Developments Mater, 

Developments Leading Toward Better 
Power Chain Saw. Conroy, no. 10: 
59-A 

Developments the Use Red Alder. 


Dielectric Heating: See Glues and Gluing 


Dielectric Properties Resin Glues for 
no. 10: 345 


Dimension: See Lumber 


Dimensional Quality Control North 
Central Hardwood and Softwood Mill. 
Mac Rae, no. 11. 


Dimensional Stability: See also Properties. 


Dimensional Stabilization Wood: In- 
troduction and Part Acetylation. Risi, 
Dimensional Stabilization Wood: Part 
Crotonylation and Crotylation. Risi, 
Dimensional Stabilization Wood: Part 
III. Risi, and Arseneau, 


38-A 


Dimensional Stabilization Wood: Part 
IV. Allylation. Risi, and Arseneau, 
293 
Effect Storage Phenolic Resins 
and their Ability Stabilize Wood Di- 
mensions. no. 256 
Effect Swelling Agents and Catalysts 
Acetylation Wood. no. 167 
Discoloration Furniture Finishes. Lu- 
Distribution Dihydroquercetin and 
Leucoanthocyanidin Douglas-fir 
Tree. Hancock, no. 10: 335 
Does the General Forestry Curriculum Sat- 
isfy the Training Needs the Forest 
Products Industry? Beyer, no. 
25-A 


Distribution Dihydroquercetin and 
Leucoanthocyanidin 
Tree. no. 10: 335 

Douglas-fir Bark Source Querce- 
tin. Gregory, S., Brink, L., Dowd, 
E., and Ryan, no. 135 
Effect Dryer Temperatures upon the 
Gluing Properties Douglas-fir Veneer. 

Effect Several Drying Conditions 
Strength Coast-Type Douglas-fir Tim- 
bers. no. 228 

Effect Several Production Variables 
Bond Strength Boards Made Green 
Planer Shavings. no. 10: 
395 

Grading Green, Rotary Cut Douglas- 
fir and Other Western Softwood Species. 
no. 25-A 

Merits Steaming Douglas-fir Veneer 
Blocks. no. 23-A 


Drying: See Seasoning 
Drykilns: See Kilns, Seasoning 


Durability Urea-Resin Glues Elevated 
Temperatures. Blomquist, and 


Economics: 


Application Linear Programming 
Plywood Production 
221 

Economics Waste Wood Utilization. 
Fundamental Economics Particle 
Board Industry. no. 
Management Possibilities with Quality 
Control Methods. no. 

Some Practical Aspects Particle Board 
Core Stock. no. 10: 

Research Program Determine Advisa- 
bility Engaging the Particle Board 
Business. no. 11: 

Wood, Research and Economic Growth 


Education: 


Does the General Forestry Curriculum 
Satisfy the Training Needs the Forest 
Products Industry? no. 
Training for Quality Control Work. no. 
199 
Wood Technologists the Forest Prod- 
Effect Angular Loading Glue Line 
Strength. Rice, no. 196 
Effect Cyclic Humidification Dimen- 
sional Stability Commercial Hard- 
Effect Dryer Temperatures 
Gluing Properties Douglas-fir Veneer. 
Effect Final Steaming Distribution 
and Permanence Pentachlorophenol 


Air-Seasoned Southern Yellow Pine Pole 


Sections Pressure Treated with Pena. 
chlorophenol-Petroleum. Kelso, 
Jr. and Behr, no. 178 

Effect Several Drying Conditions 
Strength Coast-type Douglas-fir Tim- 
bers. Graham, no. 228 

Effect Several Production Variables 
Modulus Rupture and Internal Bond 
Strength Boards Made Green 
Planer Shavings. Talbott, 
395 

Effects Soil, Moisture, and Aeration 
Variables Bioassay the Soil-Block 
Culture Method. Sakornbut, and 
Balske, no. 11: 404 

Effect Specimen Shape Shrinkage 
Wood. Kelsey, and Kingston 

Effect Storage Phenolic Resins anc 
their Ability Stabilize Wood Dimen 
sions. Seborg, and Tarkow, 
no. 256 

Effect Swelling Agents and Catalysts 
Acetylation Wood. Clermont, 
and Bender, no. 167 

Eastern Cottonwood. Wahlgren, 
no. 214 


Employment: 


Analysis the Employment Letter. 
17-A 

Endless Bed Sander Feeds. Hyler, no. 
154 


Engineering. See also Construction, Pro- 
perties 


Comparison Standard Block-Shear 
Test with the Panel-Shear Test. no. 
299 
Creep and Other Strain Behavior 
Wood Tension Parallel the Grain. 
no. 10: 324 
Decay and Toughness Losses South- 
ern Pine Infected Peniophora. no. 
201 
Effect Angular Loading Glue Line 
Strength. no. 196 
Effect Several Drying Conditions 
Strength Coast-Type Douglas-fir Tim- 
bers. no. 228 
Trials with Laminated Crossarms. no. 11: 
26-A 
Mechanical Properties Red Oak Re- 
lated Drying. no. 10: 315 
Microscopical Rating Decay Sitka 
Spruce and its Relation Toughness. 
po. 

Equilibrium Moisture Content—Relative 
Humidity Relationships Selected Na- 
tive and Foreign Hardwoods. Higgins, 

Evaluation Factors Affecting the Rate 
Drying Round Western Hemlock 


During the Boiling Under Vacuum 
Process. no. 205 
Everything, Including the Smell. Thies- 


meyer, no. 10: 303 

Expanding Use Wood Residues for 
Pulp Production. Samuels, no. 
253 

Experimental Investigation Gluing and 
Finishing Problems through Application 
Fluorescence Microscopy Incident 
Light. Marian, and Suchsland, 
no. 


Factors Affecting Quality Epoxy 
Resin Wood-to-Wood Bond. Clarke, 
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Fiberboard: See also Hardboard, Insula- 
tion Board, Particle Board 


Use Composition Board and Other 
Wood-Base Products Mass Building. 
no. 155 


Finishes and Finishing: 


Discoloration Furniture Finishes. no. 
109 
Experimental Investigation Gluing 
and Finishing Problems through Appli- 
cation Fluorescence Microscopy 
Incident Light. no. 
Finishing Developments—1956. (Ann. 
Finishing Wood Veneers 
board Close Tolerances with Coated 
Method Quantitative Topographic 
Analysis Wood Surfaces. Hann, 
no. 12: 448 
Moisture Blistering Paints Wood. 
no. 10: 342 
Penetration Light into Wood. no. 10: 
308 
Quality Control Sanding Particle 
Board. no. 121 
Swelling Paint Films Water: 
Rate Penetration Water, Perme- 
ability Water Vapor, and Penetrability 
Air Relation Water Absorption. 
no. 145 
Swelling Paint Films Water: XI. 
Mixed-Pigment Paints Linseed Oil. no. 
248 
Wood Fillers Improve 
Finishes. no. 12: 
First Minehunter Made Laminated Pre- 
served Timber Launched. Anon. no. 
Flexible Paper- and Fabric-Backed Veneers. 


Furniture 


Fuel: See Waste Utilization 


Fundamental Economics the Particle 

Furniture: See also Finishes and Finish- 
ing, Glues and Gluing, Particle Board 
Cushioning Materials for Protection 
Discoloration Furniture Finishes. no. 
109 
Developments the Use Red Alder. 
no. 11: 
Future Demand for Forest Products. no. 
29-A 
Modular System Home Construction 
and its Possible Effects Furniture. no. 
22-A 
Properties Particle Board Related 
its use Furniture Manufacture. no. 
Wood Fillers Improve Furniture Fin- 
ishes. no. 12: 

Future Rubber-Tired Tractors Logging. 


Future Outlook: 


Future Demand for Products. 
Panel Discussion. no. 

Wood, Research, and Economic Growth 


Glues and Gluing: 


Formaldehyde Glue Mixes. no. 11: 

Comparison Standard Block-Shear Test 
with Panel-Shear Test. no. 299 
Developments Glues and Gluing. no. 

Dielectric Properties Resin Glues for 
Wood. no. 10: 345 
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Durability Urea-Resin Glues Ele- 
vated Temperatures. no. 266 

Effect Angular Loading Glue Line 
Strength. no. 196 

Effect Dryer Temperatures upon Glu- 
ing Properties Douglas-fir Veneer. no. 

Experimental Gluing 
and Finishing Problems through Applica- 
tion Fluorescence Microscopy Inci- 
dent Light. no. 

Factors Affecting Quality Epoxy Resin 
Glue Spreading Spraying Method. 

Gluing and Fabricating Flush Doors. 


Gluing High Pressure Decorative Lami-~ 


nates. Coufal, no. 29-A 
Ideal Glue—How Close Are We? no. 
163 

How Long Will Last—Study Glue 
Line Durability. no. 187 
Production Gluing 
Core Stock. no. 10: 352 

Study Some Factors Affecting Gap- 
Filling Properties Wood Adhesives. 
no. 286 


Grading: 


Grading Green, Rotary Cut Douglas- 
fir and Other Western Softwood Species. 


Hardboard: See also Fiberboard 


Effect Cyclic Humidification Di- 
mensional Stability Commercial Hard- 
“What, Why and What From” FAO/- 
ECE International Consultation In- 
sulation Board, Hardboard, and Particle 
Board. no. 12: 

Hardwood Resources Michigan, and 
their Current and Potential Uses. 
Guilkey, no. 11: 23-A 


Hardwoods: See listing species 


Hemlock: 


Evaluation Factors Affecting Rate 
Drying Round Western Hemlock 
During Boiling Under Vacuum Process. 
no. 205 


High-Frequency Heating: See Glues and 
Gluing 

High-Pressure Pneumatic Conveying 
Wood Product Industries. Smith, 
no. 10: 390 

High-Temperature Drying British Co- 
lumbia Softwoods. Guernsey, no. 
10: 368 


Housing: See also Construction 


Building Research Institute and Building 
Research Advisory Board. no. 10: 

Modular System Home Construction 
and Possible Effects Furniture. no. 
22-A 

Modular System Home Construction— 
Possible Effects Millwork. no. 
24-A 

Practical Approach Prevention De- 
cay and Termites Building Construc- 

Practical Approach Prevention 


Decay and Termites Building Con- 
stuction. Part II. 19-A 
Prefabricated House—Opportunities for 
Greater Fabrication. no. 
Trends Utilization Wood Home 
Building Industry Today and the Future. 
no. 25-A 


Unexplored Facets Wood Home 
Construction. no. 19-A 
Use Composition Board and Other 
Wood-Base Products Mass Building. 
no. 155 

How and What Specify Preservative 
Treating Wood for Buildings. Putman, 
no. 10: 360 

How Long Will Last—Study Glue 
Line Durability. Booth, no. 
187 

How Prevent Fungus Damage Wood 

How Prevent Insect Damage Wood 
Structures. Kowal, no. 29-A 

How Wood Shrinks and Swells. Peck, 
no. 235 


Ideal Glue—How Close Are We? Brouse, 

Importance Proper Chipping. Massé, 
no. 10: 


Impreg: 


Effect Storage Phenolic Resins and 
Their Ability Stabilize Wood Dimen- 
sions. no. 256 

Industrial Noise Problem Woodworking 
Field. Symons, no. 127 

Influence Fungus Infection Associated 
with Chemipeeling Pressure Impreg- 
nation and Cold Soaking Jack Pine 
Posts. Panek, no. 124 


Insulation Board: See also Fiberboard 


“What, Why, and What From” 
FAO/ECE International Consultation 
Insulation Board, and Par- 
ticle Board. no. 12: 


Jack Pine: 


Influence Fungus Infection Associated 
with Chemipeeling Pressure Impreg- 
nation and Cold Soaking Jack Pine 
Posts. no. 124 


Kiln Drying: See also Seasoning. 


Effect Dryer Temperatures Upon Glu- 
ing Properties Veneer. 
no. 

Effect Several Drying Conditions 
Strength Coast-Type Douglas-fr Tim- 
bers. no. 228 

High-temperature Drying British Co- 
lumbia Softwoods. no. 10: 368 
Status Wood Drying 1956. no. 


Lacquers: See Finishes and Finishing 


Laminating: See also Glues and Gluing 
First Minehunter Made Laminated 
Preserved Timber Launched. no. 
26-A 
Trials with Laminated Crossarms. Holmes, 
Quality Control Production Lami- 
nated Timbers. no. 100 

Lengthwise Shrinkage Ponderosa Pine. 
Paul, no. 11: 408 


Lignin: See Chemical Utilization 


Lignin Dimethyl Sulfide Process. Hearon, 
no. 12: 432 
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Logging: 


Future Rubber-Tired Tractors Log- 
Developmetns Logging—1956. no. 

Whole Tree Harvesting. no. 131 
Results Re-Logging Experiment 
Selectively Cut Timber 
Stand. no. 37-A 

Tree-Length Wheeled Skidding. no. 10: 
386 


Lumber: See also Sawmilling 


Cost and Marketing Plugged Lumber. 
no. 

Developments Milling—1956. no. 

Developments Use Red Alder. no. 
11: 17-A 

Future Demand for Forest Products. no. 
29-A 

Lumber Handling with Fork Trucks and 
Straddle Carriers. Dickey, no. 10: 
382 

Measuring Precision through 
Use Quality Control Charts. no. 
33-A 

Waste Control Lumber Remanufac- 
ture. no. 279 


Machining: 


Automation Lumber Milling: no. 
Automation the Planing Mill. no. 
15-A 
Boring Tests Particle Board. no. 
159 
Care and Grinding Knives and Cutters. 
no. 
New Developments Woodworking 
Machinery. no. 23-A 
Producing Slender Turnings Automatic 
Lathes. no. 302 

Making Research Pay Lumber and Ply- 
wood Industries. Mottet, no. 
273 

Management Possibilities with Quality Con- 
trol Methods. Bicking, no. 


Materials Handling: 


Future Rubber-Tired Tractors Log- 
High Pressure Pneumatic Conveying 
Wood Product Industries. no. 10: 390 
Lumber Handling with Fork Trucks and 
Straddle Carriers. no. 10: 382 
Tree-Length Wheeled Skidding. no. 10: 
386 

Measuring Headrig Precision through Use 
Quality Control Charts. Burnet, 
no. 

Mechanical Properties Red Oak Related 
Drying. Youngs, no. 10: 315 


Cost and Marketing Plugged Lumber. 

Relations the Par- 
ticle Board Business. no. 
Retail Marketing Charcoal Iowa. 

Treated Farm Posts—Their Sales 
Test Area. no. 


Blocks. Lickess, no. 23-A 
Method Quantitative Topographic Anal- 
ysis Wood Surfaces. Hann, no. 
12: 448 

Microscopical Rating Decay Sitka 
Spruce and its Relation toughness. 
no. 
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Millwork: 


Gluing and Fabricating Flush Doors. 
no. 26-A 
Modular System Home Construction— 
Possible Effects Millwork. no. 
24-A 
Working Window Frame Parts. no. 12: 
440 

Modular System Home Construction and 
Possible Effects Furniture. Kinnebrew, 

Modular System Home Construction— 
Its Possible Effects Millwork. Nor- 


Moisture Measurement: See Seasoning 


Moisture Blistering Paints Wood. 
Veer, no. 10: 342 


Molding: 
Wood Particle Molding. no. 


Nailed Fir Plywood Gussets for Sawn 
Lumber Arches. Crofton, 

Nature Aspen Lignin. Pearl, no. 


Naval Stores: 


Recent Advances Pine Gum Chemistry 
no. 10: 338 

Neutral Sulfite Semichemical Pulping 
Alder. Quick, no. 246 

New Applications for Preservative Treated 
Wood. Prettie, no. 22-A 

New Approach Determination Fiber 
Saturation Point from Mechanical Tests. 
Wangaard, no. 11: 410 

New Developments Woodworking Ma- 
chinery. Struck, no. 23-A 

New Method for Testing Treated Wood 
Specimens. Klem, no. 20-A 


Noise: 


Industrial Noise Problem the Wood- 
working Field. no. 127 


Opportunities for Increased Use Hard- 
woods through Improved Pulping Tech- 
niques and Processes. Belvin, no. 
424 


Overlays: 


Special Products Take Hold Veneer 
and Plywood Industry. no. 


Packaging: 


Cushioning Materials for Protection 
Furniture. no. 34-A 

Developments Canadian Container In- 


Paints and Painting: See also Finishes and 
Finishing 
Finishing Developments—1956. no. 
Blistering Paints Wood. 
no. 10: 342 
Swelling Paint Films Water: 
Rate Penetration Water, Perme- 
ability Water Vapor, and Penetra- 
Absorption. no. 145 
Swelling Paint Films Water: XI. 
Mixed-Pigment Paints Linseed Oil. 
no. 248 
Swelling Springwood and Summer- 
wood Softwoods. no. 11: 416 


Pallets: See Packaging 


Paper Overlays: See Overlays 
Particle Board: 


Boring Tests Particle Board. no. 
159 
Customer—Producer Relations Particle 
Board Business. no. 
Effect Several Production Variables 
Modulus Rupture and Internal Bond 
Strength Boards Made Green Doug- 
las-fir Planer Shavings. no. 10: 395 
Fundamental 
Board Industry. no. 
Importance Proper Chipping. no. 10: 
Properties Particle Board Related 
its use Furniture Manufacture. no. 
Quality Control Sanding Particle 
Board. no. 121 
Research Program Determine the Ad- 
visability Engaging the Particle 
Board Business. no. 11: 
Some Practical Aspects Particle-Board 
Core Stock. no. 10: 53-A 
Use Composition Board and Other 
Products Mass Building. 
“What, Why, and What From” the 
FAO/ECE International Consultation 
Insulation Board, Hardboard, and Par- 
ticle Board. no. 12: 
Wood Particle Molding. no. 

Past Developments and Future Prospects for 


Pathology: See also Preservation 


Appearance and Decay Resistance 
Discolored Aspen. no. 10: 378 
Decay and Toughness Losses Southern 
Pine Infected Peniophora. 
201 
Effects Soil, Moisture and Aeration 
Variable Bioassay Soil Block Cul- 
ture Method. no. 11: 404 
Influence Fungus Infection Associated 
with Chemipeeling Pressure Impreg- 
nation and Cold Soaking Jack Pine 
Posts. no. 124 
Relative Preservative Tolerances 
Wood-Destroying Fungi. no. 10: 335 
Penetration Light into Wood. Browne, 
and Simonson, no. 10: 308 
Permeability Wood and other Cellulose 
Products Ethylene Oxide Gas. Beard, 


Pentachlorophenol: See Preservation 


Physics: See Engineering, Properties 
Plant Layout: See Materials Handling 
Plywood: See also Veneer 


Application Linear Programming 
Plywood Production Distribution. 
no. 221 
Future Demand for Forest Products. no. 
29-A 
Glue Spreading Spraying Method. no. 
105 
Nailed Fir Plywood Gussets for Sawn 
Lumber Arches. no. 
295 

Products Take Hold the Ve- 
neer and Plywood Industry. no. 


Ponderosa Pine: 


Lengthwise Shrinkage Ponderosa Pine. 
no. 408 

Practical Approach the Prevention 
Decay and Termites Building Con- 
struction. Part Panel Discussion. no. 
23-A 

Practical Approach the Prevention 
Decay and Termites Building Con- 
struction. Part II. Panel Discussion. no. 
19-A 


DECEMBER, 


| 
| 


Prefabricated Housing: See also Housing 


Prefabricated House—Opportunities for 
Greater Fabrication. Worth, no. 
27-A 
Use Composition Board and Other 
Products Mass Building. 
no. 155 

Burial Test Method for Evaluating the 
Effectiveness Proprietary Wood Pre- 
servatives Applied Non-Pressure 

Present Status Chemical Utilization 
Lignin. Pearl, no. 12: 427 


Preservation: 


Accelerated Termite 
Study. no. 10: 363 
Activities Field Wood Products 
Preservation the United States 
Effect Final Steaming Distribution 
and Permanence Pentachlorophenol 
Air-Seasoned Southern Yellow Pine Pole 
Sections Pressure Treated with Penta- 
chlorophenol—Petroleum. no. 178 
Effects Soil, Moisture, and Aeration 
Variables Bioassay Soil-Block Cul- 
ture Method. no. 11: 404 
Preserved Timber Launched. no. 
26-A 
How and What Specify Preserva- 
tive Treating Wood for Buildings. no. 
10: 360 
How Prevent Fungus 
Wood Structures. no. 
How Prevent Insect Damage Wood 
Structures. no. 29-A 
Influence Fungus Infection Associated 
with Chemipeeling Pressure Impreg- 
nation and Cold Soaking Jack Pine 
Posts. no. 124 
New Applications for Preservative Treated 
Wood. no. 22-A 
New Method for Testing Treated Wood 
Practical Approach Prevention De- 
cay and Termites Building Construc- 
tion. Part no. 23-A 
Practical Approach Prevention De- 
cay and Termites Building Construc- 
tion. Part II. no. 19-A 
Preliminary Report Accelerated Soil- 
Burial Test Method for Evaluating Effec- 
tiveness Proprietary Wood Preserva- 
tives Applied Non-Pressure Methods. 
Relative Preservative Tolerances 
Wood-Destroying Fungi. no. 10: 335 
Some Physical Factors Influencing Effec- 
tiveness Preservatives. no. 12: 441 
Treated Farm Posts—Their Sales 
Test Area. no. 
Producing Slender Turnings Automatic 
Lathes. Hyler, no. 302 
Production Gluing Core 
Stock. Reed, no. 10: 352 


Programming: 
Application Linear Programming 
Plywood Production and Distribution. no. 


Properties: See also Engineering 


Anatomical Basis Dimensional 
Changes Wood Response 
Changes Moisture Content. no. 
140 

Chemical Effects High Energy Irra- 
diation Wood. no. 208 

Creep and Other Strain Behavior 
Wood Tension Parallel the Grain. 
no. 10: 324 

Effect Several Drying Conditions 
Strength Coast-type Douglas-fir Tim- 
bers. no. 228 

Effect Specimen Shape Shrinkage 
Wood. no. 234 


Effect Swelling Agents and Catalysts 
Acetylation Wood. no. 167 
Effect Tension Wood Leaning 
Eastern Cottonwood. no. 214 
Equilibrium Moisture Content—Relative 
Humidity Relationships Selected Na- 
tive and Foreign Hardwoods. no. 10: 
371 

How Wood Shrinks and Swells. no. 
235 
Lengthwise Shrinkage Ponderosa Pine. 
no. 11: 408 
Mechanical Properties Red Oak Re- 
lated Drying. no. 10: 315 
New Approach Determination Fiber 
Saturation Point from Mechanical Tests. 
11: 410 
Penetration Light into Wood. no. 10: 
308 
Permeability Wood and Other Cellu- 
lose Products Ethylene Oxide Gas. no. 
265 
Sorption Water Vapor Domestic 
and Tropical Woods. no. 10: 331 
Swelling Springwood and Summer- 
wood Softwoods. no. 11: 416 
Transverse Shrinkage Red Oak and 
Beech. no. 114 

Properties Particle Board Related its 
use Furniture Manufacture. McGee, 
no. 


Pulp and Paper: 


Lignin Dimethyl Sulfide Process. no. 12: 
432 

Neutral Sulfite Semichemical Pulping 
Alder. no. 246 

Opportunities for Increased Use Hard- 
woods through Improved Pulping Tech- 
niques and Processes. no. 11: 424 
Whole Tree Harvesting, no. 131 
Yield Pine Pulp Chips Sawlog 
Size. no. 12: 
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Acceptance Sampling Veneer Using 
Dimensional Quality Control North 
Central Hardwood and Softwood Mill. 
no. 11: 33-A 

Management Possibilities with Quality 
Control Methods. no. 
Measuring Precision through 
Use Quality Control Charts. no. 
33-A 

Board. Haile, no. 121 
Quality Control the Production 
Laminated Timbers. Rhude, no. 
100 

Quality Control the Sawmill. Krieder, 
and Coats, no. 12: 444 
Training for Quality Control Work. no. 
199 

Waste Control Lumber Remanufac- 
ture. no. 279 


Heating: See Glues and 
Gluing 


Recent Advances Pine Gum ‘Chemistry. 
Braun, and Patton, no. 10: 
338 


Red Oak: 


Mechanical Properties Red Oak Re- 
lated Drying. no. 10: 315 
Transverse Shrinkage Red Oak and 
Beech. no. 114 
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Building Research Institute and Building 
Research Advisory Board. no. 10: 
Challenge Forest Products Research. 
no. 10: 49-A 
Everything, Including the Smell. no. 10: 
303 
Making Research Pay Lumber and 
Plywood Industries. no. 273 
Wood, Research, and Economic Growth 

Research Program Determine the Advis- 
ability Engaging the Particle Board 
Business. Heritage, no. 11: 

Selectively Cut Timber 

Retail Marketing Charcoal Iowa. 
171 

Review Chemical Utilization. Locke, 


Resources: 


Hardwood Resources Michigan, Their 
Current and Potential Uses. no. 11: 
23-A 


Sanding: 


Endless Bed Sander Feeds. no. 154 


Sawing and Sawmilling: 


Automation Lumber Milling. no. 
31-A 

Developments Milling—1956. no. 

Leading Toward Better 
Power Chain Saw. no. 10: 59-A 
Dimensional Quality Control North 
Central Hardwood and Softwood Mill. 
no. 11: 33-A 

Measuring Headrig Precision through the 
Use Quality Control Charts. no. 
33-A 

Quality Control the Sawmill. 12: 
444 
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Dimensional 
Changes Wood Response Changes 
Moisture Content. no. 140 
Changes Methods Conserve Lumber. 
no. 282 

Comparison Three Methods Deter- 
mining Whether Southern Pine Poles are 
Well Air Seasoned. no. 174 
Effects Several Drying Conditions 
Strength Coast-Type Douglas-fir Tim- 
bers. no. 228 
Effect Specimen Shape the Shrink- 
age Wood. no. 234 
Equilibrium Moisture Content—Relative 
Humidity Relationships Selected Na- 
tive and Foreign Hardwoods. no. 10: 

Evaluation Factors Affecting Rate 
Drying Round Western Hemlock Dur- 
ing Boiling Under Vacuum Process. no. 
205 

High-Temperature Drying British Co- 
lumbia Softwoods. no. 10: 368 

How Wood Shrinks and Swells. no. 
235 
Lengthwise Shrinkage Ponderosa Pine. 
no. 11: 408 

Mechanical Properties Red Oak Re- 
lated Drying. no. 10: 315 

Status Wood Drying 1956. no. 
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Beech. no. 114 
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Microscopical Rating Decay Sitka 
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Softwoods: See listing species 

Some Physical Factors Influencing Effective- 
ness Preservatives. McKnight, 
no. 12: 441 

Some Practical Aspects 
Core Stock. Schmidt, no. 10: 
53-A 

Sorption Water Vapor Domestic and 

Tropical Woods. Spalt, no. 10: 

331 


Southern Pine: 
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mining Whether Southern Pine Poles are 
Well Air Seasoned. no. 174 
Decay and Toughness Losses Southern 
Pine Infected Peniophora. no. 
201 
Effect Final Steaming Distribution 
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Air-Seasoned Southern Yellow Pine Pole 
Sections Pressure Treated with Penta- 
chlorophenol-Petroleum. no. 178 

Special Products Take Hold the Veneer 
and Plywood Industry. Ritchie, 
(Ann. Review) no. 

Status Wood Drying 1956. Espenas, 

Structure and Composition Aspen Bark. 
Hossfeld, and Kaufert, no. 
12: 437 

Study Some Factors Affecting Gas-Filling 
Properties Wood Adhesives. Hinken, 

Swelling Paint Films Water: Rate 
Penetration Water, Permeability 
Water Vapor, and Penetrability Air 
Relation Water Absorption. Browne, 
145 

Swelling Paint Films Water: XI. 
Mixed-Pigment Paints Linseed Oil. 

Swelling Springwood and Summerwood 
Softwoods. Browne, no. 11: 
416 
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Boring Tests Particle Board. no. 
159 
Comparison 
Test with Panel-Shear Test. no. 
299 
Creep and Other Strain Behavior 
Wood Tension Parallel the Grain. 
no. 10: 324 
Effect Angular Loading Glue Line 
Strength. no. 196 
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Treated Farm Posts—Their Sales Test 
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Tree-Length 

Trends Utilization Wood Home 
Building Industry Today and the Future. 


Gray, 
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struction. Hornbostel, no. 19-A 
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399 
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Opportunities for Increased Use Hard- 
woods through Improved Pulping Tech- 
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no. 

Merits Steaming Douglas-fir Veneer 
Blocks. no. 23-A 
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and Plywood Industry. no. 
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Insulation Board 

Waste Control Lumber Remanufacture 
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Economics Waste Wood Utilization 
no. 19-A 
Everything, Including the Smell. no. 
303 
Expanding Use Wood Residues fo: 
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High-Pressure Pneumatic Conveying 
Wood Product Industries. no. 10: 
“What, Why, and What From” 
FAO/ECE International Consultation 
Insulation Board, Hardboard, and 
Board. Lewis, no. 12: 
Whole Tree Harvesting. Sproull, 
131 


Wood Award: 


Mechanical Properties Red Oak 
lated Drying. no. 10: 315 

Wood Fillers Improve Furniture Finishes 
Blachman, no. 12: 23-A 

Wood Particle Molding. Midyette, 

Wood, Research, and Economic Growth 

Wood Technologists the Forest Products 

Working Window Frame Parts. 
no. 12: 440 


Yield Pine Pulp Chips Sawlog Size. 
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Curriculum Satisfy the Training Needs 


the Forest Products Industry? no. 

25-A 

with Quality Control Methods. no. 

Blachman, Wood Fillers Improve 
Furniture Finishes. no. 12: 

Blomquist, and Olson, Dura- 
bility Urea-Resin Glues Elevated 
Temperatures. no. 266 

Booth, and Maxwell, How 
Long Will Last—A Study 
Line Durability. no. 187 

Bordenca, Chemical Properties, Deriva 
tives, and Uses Levulinic Acid. 

12: 


DECEMBER, 


Bramhall, See Conners, 

Braun, and Patton, Recent Ad- 
vances Pine Gum Chemistry. no. 10: 
338 

Brouse, The Ideal Glue—How Close 
Are We? no. 163 


Browne, Swelling Paint Films 
Water: Rate Penetration Wa- 
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NEW PUBLICATIONS 


Selected ASTM Engineering Ma- 
terials Standards For Use College 
Curricula. Includes representative 
illustrations nationally accepted 
standard test methods which support 
them. $4.00 list price, $1.50 stu- 
dents, available from ASTM, 1916 
Race Strect, Philadelphia Pa. 

Industrial Applications Wood 
Chemistry. Eduard Farber. Wood 
Research No. 26, Timber Engineer- 
ing Co., 1319 18th St. 
Washington Reprint from 
Industrial and Chem- 
istry, Vol. No. Page 7-A. 

Beech for Crossties. Wyman. 
Evaluates the characteristics beech 
for use crossties. Beech Utilization 
Series No. 15, Northeastern Forest 
Experiment Station, 102 Motors 
Avenuc, Upper Darby, Pa. 

Timber Supplies for Industry 
Arkansas. Sternitzke. Forest 
Resource Report No. 11, available 
from the U.S.D.A. Superintendent 
Documents, Washington 25, 
cents. 

Symposium Wood For Marine 
Use And Its Protection From Marine 
Organisms. ASTM Special Technical 
Publication No. 200. This book con- 
tains six papers, including introduction 
and general discussion several as- 
pects the problem conserving 
wood for marine use. Among the sub- 
jects covered are: distribution and im- 
portance marine wood borers the 
S.; marine exposure tests pre- 
servatively treated wood; heavy-metal 
compounds marine borer inhibitors; 
and the relationship between limnoria 
species and service life creosoted 
piling. Available from the American 
Society for Testing Materials, 1916 
Race Street, Philadelphia Pa., 
$2.00 each. 


Preliminary Report Forest 
Products Marketing Study Colo- 
rado. Edwin McCain and Carl 
Newport. study the methods 
marketing the wood products Colo- 
rado discover the 
exist. Available from Colorado Agri- 
cultural Experiment Station, General 


Series Paper No. 662, Fort Collins, 
Colo. 


Pulpwood Supplies—Current and 
Future. Bromley. Describes 
current pulpwood demand situation 
which shows that 1956 the de- 
mand four years ahead Stan- 
ford Research Institute Reports esti- 
mated demand for 1960. Reprint 
from the Paper Trade Journal 
the American Pulpwood Association. 

Report Project Preser- 
vative Treatment Fence Posts 


Cold-Soaking Pentachlorophenol- 
Fuel-Oil Solutions. Walters 
and Peterson. University 
Illinois Agricultural Experiment Sta- 
tion, Urbana, Forestry Note 
No. 70. 

Penetration and Exudation Oil 
Sections Pine Poles Treated 
with Creosote Pentachlorophenol 
Mixtures. Sedziak. Report 
Forest Products Laboratories 
Canada, Dept. Northern Af- 
fairs and National Resources, Ot- 
tawa, Ontario. 


Adjustable Sawmilling Gauge. 
undertaken determine possible 


BARKER- 
CHIPPER 


NOW OFFERED FOR THE FIRST TIME 


fully automatic Slab Barker-Chipper 
for recovering waste from portable and 
semi-portable sawmills. Average capacity 


improvements for increasing sawing 
accuracy. Forest Products Laborator- 
ies Canada, Dept. Northern 
Affairs and National Resources, For- 
estry Branch, Ottawa, Ontario. 


Comparative Results Circular 
Sawmill Surveys the Tennessee 
Valley 1950 and 1955. This report 
compares the results two surveys 
small circular sawmills the Tennes- 
see Valley. The first was completed 
1950; the second 1955. Includes 
evaluation the effectiveness saw- 
mill conferences. Report No. 
available from the Tennessee Valley 
Authority, Division Forestry Rela- 
tions, Norris, Tenn. 
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slebs 


Simple Operation 
Low Maintenance 


Non-Stretch Belts 


pine about cords per hour, depending operating conditions. 
Unit can mounted channel iron timbers right behind sawmill, 


and moved easily. 


Barking accomplished chain link brush consisting three- 
link sections, adequately secured. The new Horizontal Forced Feed 
Chipper uses only two knives and throws chips about feet high 
ample for loading directly onto truck rail car. 

Unit comes complete with two motors. 


Fully assembled... $10,000.00 


Check with Soderhamn for the newest installations! 


SODERHAMN, 


SINCE 1864 


TALLADEGA, ALABAMA 


West Coast Sales Office: Room 409 Pittock Building, Portland, Oregon 
East Canadian Representatives: Forano Limited, Montreal, Canada 


FOREST PRODUCTS JOURNAL 


q 
FULLY 
| . 


The following publications are 
available without charge from the 


Forest Products Laboratory, Page 
Production Charcoal Ma- 
sonry Block Kiln—Structure Co. 9-A 
Beglinger. Construc- 
block kiln for producing charcoal 
Davis. Outlines how user American, Inc. 4th Cover 
ticle board can run tests his own 
board suitable for his needs. Re- Koppers Co.—Chemical Division 
port No. 2072. 
Paper and Boards from Hickory 36-A 
sand, and shagbark hickory, which Machine Mfg. Co. 
are plentiful some parts the 
2088. 
4 
Three Models. Complete Range Sizes. Lowest- 
to you. 
Municipal Airport . Memphis, Tenn. 
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PENTAchloropheno! WOOD 


TECHNICAL COUNSEL 


full staff specialists with years experience 
and complete laboratory facilities, ready assist 
every way. 


ENGINEERING SERVICE 


experienced engineering department help 
planning, designing and installing new 
pressure-treating plants; modernizing old plants; 
selecting equipment meet your specific needs. 


PRESERVATIVES 


Most satisfactory and permanent all wood 
preservatives against decay, fungi, termites and 
other wood boring insects. 


NOXTANE SAP STAIN CONTROL 


Most effective, safe and economical treatment 
made for protection against sap stain fungi. 
Leaves wood bright and clear. Quick solubility, 
dustless, non-irritating. Won’t damage metal 
equipment. 


WOODTOX Penta Preservative and 
Water Repellent EQUIPMENT 


Exclusive national sales agents for 
clean, non-staining treatment combining Efurd Machine Welding Com- 
advantages Penta plus resistance against pany, builders Hurricane 
swelling, warping, shrinking and other moisture Debarkers, Peelers, Framers, 
damage. Meets NWMA and Western Pine Incisors, Trams, etc. 

Assoc. preservative standards. 


Whatever your problem the protection and preser- 
vation forest products, this where you can 
always get the right answers quick! Write phone. 


WOOD TREATING CHEMICALS CO. 


5137 Southwest Avenue St. 10, Missouri 
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surveyors’ level 


rods, triangular scale bianks 


with Mattison Moulder 


Graduated dials have paid for 
“many times" first year ... save setup 
time these highly critical production jobs 


Extremely fine finish and high accuracy are the primary requisites 
Frederick Post Company, Manufacturer Wood Specialties, Owen, 
Wisconsin, their production hard maple level rods and boxwood 
triangular scale blanks. Mattison No. 276 Moulder performs both 
these jobs the company’s complete satisfaction. Rigid, vibration- 
free construction and close-coupled design between feeding mechanism 
and cutter heads, plus precision gages and pressure bars control 
feeding, enable the machine hold size within tolerances plus 
minus .001 in. production these products. 

have found the graduated dials extremely useful both setup 
and readjustment during the says Manager Joseph Gaines. 
sure that the dials have paid for themselves many times over 
within the past are very proud this machine.” 

Because finish such critical factor the production these 
items, feed held relatively low rate—yet production with the 
same machine can high 50,000 lineal feet per eight hours with 
finish that requires sanding. Besides the extreme accuracy and 
wide range feeds offered the Mattison Electric Moulder, some 
other special advantages are the nonsagging feed chain which gives 
better traction with less roll pressure—no crushing marring deli- 
cate mouldings power and stamina enabling handle 
range sizes covering 75% 95% all moulding im- 
portant accessibility features that speed setup, increase profits. 


MATTISON 


WOODWORKING 


MACHINERY 
“Built produce better 


Hold size plus minus 


FREDERICK POST COMPANY 


Joseph Gaines, manager, and 
Frederick Post, 3rd, plant superin- 
tendent (left and right) exhibit the 
finely finished work their Matti- 
son Moulder two representatives 
from Mattison Machine Works. 


Mattison Machine Works 
Rockford, 


Please send literature describing and illustrating the 
Mattison Electric Moulders. 


Address 
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More than ten years research and 
experience with particle-type board 
presses—and close association with 
top manufacturers here and abroad 
—has resulted Fjellman Ameri- 
can hot press capable producing 
the finest particle-type board wet 
dry processes, either chip, flake, 
shaving fibre. 


with all Fjellman American 
presses, here’s press built the 
highest standard strength and ac- 
curacy for long service and minimum 
maintenance. Each 
gineered from fine Swedish virgin 
steel. Each has box-type frame, light 
floor-loading properties, American 
instruments, wiring and hardware. 


Available wide range sizes 
accommodate the factory interest- 
capitalizing its present 
wood-waste the largest manufac- 
turer wood-composition board. 


WRITE FOR CATALOG No. 100-A 
covering our complete line 
industrial hydraulic presses. 


